
REFLY TO 
ATTN OF: FPA:NRD:EJW:Ul-01163 

SUBJECT: Approval of Site Safety Analysis Report Chapter 6 Page Change 

TO: Alan M. Parker 
President & CEO 
Kaiser-HilI Company, L.L.C. 

Reference: Letter, Almon to Hamann, 01-RP-00880, dtd 4/25/01, subject: ‘Ikansmittal of 
Site Safety Analysis Report Chapter 6 Page Change 

The purpose of this memorandum is to provide the Department of Energy Rocky Flats Field 
Qffice (RFFO) approval of page change PCC-RFIP-OS..Q120-BMM, Revisiun 1. Th is  page 
change constitutes a complete rewrite to &e Site Safety Analysis Report (Site SAR), Chapter 
6, Safety Management Programs, and will result in a revision to the Site SAR (revision 3). 
The W U  has reviewed the page change and approves it with the technical direction stated 
in the attachment. The attachment docments the results of W O ’ s  review and basis for 
approval of the page change. Review and approval of the submitted page change is in 
accordance with contract RE-AC34-WRFU1904, Section J, Attachment B. 

Should you have any questions, please contact me at extension 2025 or my paint of contact 
on this matter, Ed Westbrook, at extension 7074. 

Barbara A. hlazurowski 
Manager 

Attachment 

cc ~7/Att: 

3. Fiore, EM-30, I-IQ 
M. Jones, EM--33, NQ 
D. Owen, DNFSB 
P. Rartmann, A W A ,  WFU 
D. Noyes, D M F A ,  RWO 
R. Bostic, N r n ,  W O  
E. Westbrook, NRD, EWTO 
J. Hi~~~sen, K-N 
P, hcfcEaliem, SMll 

5. Stadler, EH-2, XlQ 



Basis for Approval 
Page Change F ~ ~ - ~ ~ ~ l . ~ ~ ~ ~ - B ~ ~ ~ ~  to the 

Site Safety Analysis Report, Chapter 5, 
Safety Management Programs 

References: 
I. Site Safety Analysis Repoxt (Site SBR) ,  Chapter 6 ,  Revision 2, November, 2000 

scope of the Change: 
The proposed page change constitutes a complete rewrite of the Site SAF?., Chapter 6, Safety 
Management P-rogms (SRIpsj and  ill result in a new revision to the Site S A R  (revision 3). 
This page change incorporates a new format for describing the indrtidual S W s ,  their nuclear 
safety attributes and their importance to the authorization basis, In addition, several sections 
currently in Chapter 6 have been deleted and several new sections have been added. 
Specifically, sections pertaining to Organization and Management, Integrated Safety 
Management, Corrective Action, Occurrence Reporting, Procedures, and Independent Safety 
Review and Assessments have been removed. The new sections in chapter 6 are Criticality 
Safety, Integrated Work Control, and Document Management. 

This page change also includes a writfen commitment to SA@$ in the Inntx-oduction of the revised 
Chapter 6,  This comraitment ties S M P  monitoring and r e p d n g  to PRU-I331-SMP, 
Ilfmragermnt and hsesment uj-the Safety Mumgenient Programs. Thjs ret7ised Chapter 6 
directs S W  owners to use the cited procedure to identify the performance criteria fur evaluating 
their programs, and establishes a mechanism for routinely reporting pedummce monitoring 
results. This procedure was not submitted with the page change. 

The proposed page change also defines the relationship between facility-specific authorization 
basis documents and the Site S M t  with respect tu S W s .  

Approval Bases: 
Chapter 6 of the Site SAR addrcsses the Rocky Rats Environmental Technology Site (RFETS j 
Sa.f&p Management Pmgmms (SMPs).  The SMPs implement numerous DUE Orders and a 
variety of other requirements and regulations, and comprise the safety infrastructure at the 
WETS. Chapter 6 briefly describes those site progrms designated as SWs, states their 
ixnportance to the authorization basis, identifies Programmatic Key Elements, and provides 
references to regdatory drivers and applicable RFETS p r o g u a t i c  documentatioir and nuclear 
safety calculations cited in the S A W  text, 

The program descriptions are intended ta provide a brief sumar)l of the indit9dual SI”$ arid 
how they contribute to the overall safety at the Site. They are not intended to reiterate the more 
thorough descriptions provided in the applicable Site Manuals that are referenced at the end of 
each section. The Programmatic Key Elements iff% self-explanatory: they are specific Sh4P 
components possessing significant importance. Each SMP has three cornmon key elements: 
(I j Organization and Administration, f2) Training and Quatification, and (3) Configuration 
Management. 
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Individual SMPs have been developed for each of the following disciplines: 
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Conduct of Opemtions 
Configuration Management 
Criticality Safety 
Docment Managemqnt 
Emergency Preparedness 
Engineering 
Environmental Management 
Fire Protection 
Integrated Work Control 
Nuclear Safety 
Occupational Safety and Industrial Hygiene 
Quality Assurance 
Radiological Protection 
Testing, Surveillance, and Maintenance 
Training 
Transportation Safety 
Waste Management 

As stated above, the specific site programs designated as SMPs differ between the current 
Chapter 6 &e. revision 2) and this page change. Six SMps from re.tlision 2 have been deleted 
and three new Sh4Ps have been added. During the review of this page change it was determined 
that the rdevant processes from the deleted SMPs have not simply been removed from this 
chapterp but have been realigned into other sections. For example, Integrated Safety 
Management (ISM) is still recognized as an important process at the JXFETS, but instead of being 
isolated into a stand alone S M P  it is now described and committed to in the Entrociuction of 
Chapter 6. Essentially, ISM is recognized as hasing more global importance to work perEorrned 
at the Site. The other deleted S W s  have been treated somewhat similarly. The Occurrence 
Reporting SA@ was ~mo17ed, but the process and its importance are discussed in fhe 
Introduction of Chapter 6. Other deleted SMPs have had their functions realigned into other 
SMPs included in this page change. Consequently, the S M p s  presented. by this pdge change 
address an appropriate set of site programs and processes. 

It should be noted that the SMPs are recognized to be integml to the safe performance of work 
activities at the RPETS although not explicitly cited in nuclear safety accident analyses. These 
analyses reco,~ze the fact that personnel performing work are trained, that procedrires are 
developed and controlled through ~gorous processes, and that procedural compliance is a 
priority at the Site. However, these elements are not explicitly credited with reducing the 
frequency of any postulatedandyzed accidents. Consequently, this review does not address 
accident analysis. 

The Site SAR Sh4Ps have increased in significance with this revision since it alters the 
interrelationship between the Site SAR and facility-specific authorization basis documents. 
Faci’lily-specific authorization basis documents will only discuss drfferences or exceptions from 
the key elements presented in the Site S A R  Shlps. Consequently, if a facility implements their 
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Attachment 

S h P s  solely through Site programs, a direct reference can be made to Chapter S of the Site SAR 
without further discussion. Due to this increased importance the Rocky Flats Field Office 
(RFFU) review of this submittal was perfomed by a team of Subject Matter Experts (SMEs). 

The REF0 Sh@s were provided copies of the SMP section@) that pertained to their work 
assigm-nentdareas of expertise for review. Comments generated durring this review phase were 
consolidated and forwarded to the contractor pior to a cross-table discussion of the WQ issues 
md CQnCWIIS. 

A recurring comment from the RFPC) SMEs was the lack of prfomance indicators or the 
potential inadequacy of the indicators identified. This issue was discussed in detail during the 
cross-table. It .cvas agreed that S A W  owners require the flexibility to change or modify their 
performance indicators based upon the indicators’ ability to provide useful data. Specifically 
identifying the individual performance indicators in the Site SM2 wodd require a DQE appraved 
page change each time an indicator was determined to be in need of modification. The RFlt;%, 
agrees that this is not prudent and accepted a proposal to have the perfarmmce indicators 
controlled by a site level procedure. The procedure (PRO-1 331-SMP, Afanagement and 
Assessmmt of the Safely lblamgement P r o g r m )  is clearly identified in the Introduction o€ the 
revised Chapter 6. It is also recognized by the R.FFQ that this procedure must be implemented 
concurrently with this page change. 

The RFFQ also had concerns regarding the contractor’s level of commitment to the SMF’s. The 
Chapter 6 huaduction now includes affirmation of the Kaiser-Hill commitment to the STvTps. 
%e stated conrmitment assures that the contractor wiil monitor program performance, self- 
identify deficiencies, provide prompt and complete reporting, perfom root causes analyses an 
process and program deficiencies, and develop comprehensive corrective actions ‘The 
Administrative Controls (ACs) within the facility-specific authorization basis documents are also 
cited as evidence of the contractor’s commitment. These authorization basis documents contain 
ACs invoking S M P  compliance. The Site SAR commits all other facilities to the SMPs via an 
AC in Chapter 7. 

During the review it was noted that section 6.12.3, “Exemption”, states that “a permanent 
exemption EX-O57A, Exemption to Code Comnpliance Xequt’rem.ent for Exissting Vessels and 
Piping Systems at Rocky Flats E~ivironmeaal Technolug): Site, was submitted to DOE, REW3 on 
May 9,2000 and was subsequently approved.” This statement is erroneous: the exemption 
request was not approved. The exemption request was determined to be not required. The 
requirements in question were determined to be not applicable to the WETS due to the Site’s 
limited operating lik? closure mission, and ongoing maintenance program for pressure vessels. 
(see technical direction 1) 

Additional comments generated by the RFFO were either worked to conclusion at the cross-table 
or tabled for more detailed off-line discussions. The subsequent discussions were successful in 
resolving those comments. The Ka.iSeF-~ll submittal addressed in this document contains the 
changes agreed to with the RFFO SMEs. As a result, the submitted page change is acceptable, 

Conclusion: 
Page Change PGC-RFP-OI .O12U-f3PI/fM is approved with the following technical direction. 
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Attachment 

Technical Direction: 
1, Replace the section 6.12.3 paragraph titled “Exem~tion~’ with the following: 

‘‘A pennanent exemption EX-O57A, Exernytion to Code Compliance Requirement for 
Existing  vessel,^ m d  Piping System at Rocky Flats Environmen;tal Technology Site, was 
submitted to DOE, RFFO on May 9,2000. This exemption request addressed the DOE 
Order 440,IA requirement that all pressure vessels and supporting piping systems comply 
with American Society of Mechanical Engineers (ASh’IE) B31 Piping Code and/or the 
strictest State and local codes. Tfie exemption was determined to be unnecessary by the 
DOE. DOE Headquarter (EM-33) correspondence dated October 24,2000 stated that it was 
“obvious that the ASME code was not applicable to Rocky Flats E&vironmentd Technulogy 
Site (Rl?”TS) considcring that RETS is near the end of its operating life, is scheduled for 
closure, and is to continue the maintenance program for pressure vessels until the RFETS 
closure nlission is complete.” ‘‘ 

Verbatim replacement does not require addrtional DOE approval. 

2. RepIace the first two sentences of the first paragraph of sectiun 6.4.2 under “Exen~ptions”, 
with the following: 

“Exemption REPTc-DOEC420.1-EX-033F was approved by the DOE, RWO on May 24, 
2001.’’ 

Verbatim replacenxst does not require additional DUE approval. 
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A F C f  1325.8 . 

SUBJECT Approval of Site Safety Analysis Page Change PGC-RFP-01.1523-ARS 

TO: Ala1 M. Faker 
President & CEO 
Kaiser-Kill Company, L.L.C. 

Reference: Letter, Brailsford to Gulan, 01-W-01520, dtd 6/28/01, subject: Site Safety 
Analysis Report (SAR) Page Change Request €or Site Transportation Control 
(STC) (PGC-RFP-Ol.1523-AIRS) 

The purpose of this memorandum is to provide die Deparl-ment of Energy @OE) Rocky Rats 
Field Office (RFFU) approval of page change PGC-m-01.1523-ARS. This page change 
proposes ~odifying Site Transpuaation Control (STC) 5 to dluw Powered hdmtrid Trucks 
(PITS), also known as forklifts, to unload two containers (Le., Standard Wastes Boxes, P-~s,  
etc.) at a time, Changes to STC S will also allow the use uf cranes to unload individual 
coiitainers. The page change also removes exceptions from STCs 2 and 3 that arc not 
supported by existing analysis. The Rf3E;O has reviewed the page change and approves it 
with the technical direction provided in the attachment. The attachment documents the 
results of RFFO's review and basis €or approval. Review and approval of the submitted page 
change i s  in accordance with contract DE-AC34-UORF01904, Section J, Attachment €3. 

Should you have any questions, please contact me at extension 2025 or my point of contact 
on this mztter, Ed Westbrook, at extension 7074. 

. 
Barbara A. Mazurowski" 
Manager 

Attachment 

cc wjAtt: 
S. Stadller, EH-2, HQ 
J. Fiore, EM--30, HQ 
M. Jones, EM-33, HQ 
D. Owen, DhTSB 

R. Bostic, MID, RFFQ 
E. Westbrook, NRD, RFFO 
D. Noyes, FA, WFQ 
M. BmiZsford, K-€2 

P. € k ~ m n ,  iQdF?A, 

3,  N ~ s e n ,  K-H 



Attachment 

f h i s  for Approval of the Site Safety Analysis Report Page Change 
Request PGC-WP-Ul.1523-ARS for Site Tramsporlathn Control 

Reference: (1) Letter, Brailsford to Golan, 01-RF-01520t dtd 6/28/01, Site Safety Analysis 
Report (SAR) Page Change Request for Site Transportation Control (STC) 
(PGC-RFp-01.1523-ARS) - MDB-156-01 , Kaiser-WiIl Company, Rocky Rats 
Environmental Technology Site, Golden, CO 

(2) Memo, Mazurowski to Card, AMENRD:MP:00-02784, dtd 6/12/00, 
Authorization Basis Development, US. Department of Energy, Rocky Hats 
Field Office, Golden, CO 

(3) Marr, Jeffrey W. Applicable Airbonze Releme Fractions (ARE'S) and 
Respirable Fructions (WS) for Sufme-Contaminateci: Combustible ?Vasle i ~ t  
55-Gallon Metal D P ~ Z S  D w h g  Fires, Nuclear Safety Technical Report 
NSTR-00841, Kaiser-Ell. Company, Rocky Flats EnvironmenM Technology 
Site, Golden, CO, Zievision 1, May 2000 

Background: 
Kaiser43jl.l Company 6 - H }  has submitted a page change to the Site Safety Analysis Report 
(SSAR) to revise the Site Transpmtion Controls STC 2, STC 3, and STC 5 (Reference I). STC 
5 provides specific controls for Transuranic waste and Low Level ?Vaste (LLW) transfers 
between facilities using Powered hdrrsfrial Tnrcks (ET), also h o w n  as forkiifts. The STC 5 
changes were necessary due to a violation to the STC 5 progrmmatic transportation controls that 
prohibit PITS from transfersing more than one TRU Standard Waste Box (SWB) at a tjme. PITS 
with long tines to handle two SWBs, U W  boxes, or Dp-2 containers at a time were being used 
when the STC 5 cantrols were uriginally approved, but the STC 5 controls to prohibit more than 
one container was not incorporated into Site transportation work control documents at that time. 
Following identification of this discoverg, issue, IoadinglunIoadixig activities were curtailed until 
the STC 5 controls were implemented in the work contml documents. The existing 
transportation safety analysis evduates PIT operations €or radioactive material transfers befiveen 
facilities, but does not specifically analyze loading and unloadmg of flatbed trucks by PIT or 
crane. Dock activities are noimdly addressed in individual facility authorization basis (AB) 
documents. Reference 1 dso concfuded that using PES with long tines to loacVrmloacl trucks is a 
Discovery Issue Unreviewed Safety Question 0) due to increases in probabilities and 
consequences of previously analyzed accidents. 

STC 2 provides specific controls for onsite transfer of nuclear materials, residues and radioactive 
wastes greater than 200grms weapons grade plutonium, but less than or equal ta 6 kilograms, 
per load. STC 3 provides specific controls for the same material transfers up to 200 grams per 
load. Both cont~ols have an exception statement that pemrils use of propane PIT for loading and 
unloading, but this exception lacks a technical basis from the transportation safely analysis. 

This page change evaluates the risk associated with performing these activities and identifies 
controls to mitigate and/or prevent accidents. 



Attachment 

Discussion: 
The page change suErmittd affects the SSAR Chapter 7 Site Controls and Chapter 8 
Transportation Safety Analysis. Only page changes affecting the Chapter 7 STC 2, STC 3, and 
STC 5 are proposed in the submittal. The submittal commits to revising Chapter 8 during the 
next annual update, along with other changes due to revised accident analysis methodologies arid 
the 6/12/00 Nuclear Licensing Streamline Initiative (Reference 2). 

The proposed changes to STC 5 maintain the existing requirements for inter-building transfer 
operations, with the exception of prohibiting inter-buildjag transfers of TRU waste drums using 
PES. It also introduces a new control section specifically for material transleer: vehicle loading 
and unloadmg using PITS or crane, when not specifically controlled by other facility AB 
requirements. This new control permits PITS to loadhnload up to two boxes (SWBs, LLW, or 
P-2) at a time, and permits cranes to lodunload a single box, pallet, drum or cargo container at 
a time, 

The current S S A R  transpoitation safety analysis evaluated five spill and five fire accidents 
associated with PIT transfers between buitdings. The scenarios addressed U W  in &ims and 
wooden boxes, TRU wastes in &ums and SWBs, and high-xnericium TRU wastes not in Pipe 
Overpack Containers, 

To derive the revised STC 5 controls, the analysis was revised to evaluate 14 spills and 15 fires 
involving LLW in drums and wooden boxes, Surface Contaminated Object (SCU) packages, 
TRU wastes in dnuns and SWBs, overloaded SWBs, and Box-N-Go SWBs of TRU wastes. 
Based on the S S A R  Revision 2 methodology and assumptions, the frequencies, consequences, 
and risks for these new accidents a impacted by the STC 5 proposed changes are sumiarizd in 
the page change submittal Figure 2 (Reference I), and are not repeated here. The revised 
analysis concludes that four of the spills and two of the fire scenarios resulted in Muderate or 
High (6.4 rem) consequences to the public, and are Risk Class 1 or l[I due to Anticipated spills 
and Ualikely fires. For the collocated worker, eight of the spills and four of the fire scenarios 
resulted in A4uden.a or High (220 rem) consequences, and are Risk Class I or F1 due to 
Anticipated spills and Anticiped or Unlikely fires. Therefore, 12 af #he 23 new scenarios are 
Risk Class 1: or Il for either the public or collocated worker. The consequences for dropping a 
single Box-N-Go SWB, and 2 S W s  of all kinds (normal, overloaded, and Box-N-Go) are 
,3fod.;.).sate, Risk Class I to the MOI. The consequences of Anticipated TRU waste spills and 
punctures (drums, boxes, SWBs) are Moderate, Risk Class 1 to the collocated worker. The 
consequences to the MOI of a pool fire involving a single TRU waste drum are Afoderace, Risk 
Class D, but are High consequenceRisk Class 1 if four dnrms are involved. The consequences of 
LLW drwn p o l  fires and fires with two Box-N-Go SWBs are Mu&mte, Risk Class fI and I, 
respectively, to the collocated worker. The consequences of TRU waste drum pool fires are 
High, Risk: Class 1 to the coUacated worker. 

Compared to the previous analysis for STC 5, the proposed changes constitute increases in the 
frequency and consequences of fires, and increases in the consequences of spills. Therefore, this 
is a positive USQ. Although it is a Discovery Issue, IC-H corrected the condition temporarily by 
revising transportation work controls to implement the STC 5 restrictions, until this page change 
can be approved and implemented. The positive VSQ i s  documented in USQD-RFT-Ol.1623- 
U S ,  
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Attachment 

The increase in frequency of fires is primarily due to a change in methodology that is based on 
guidance being applied for recently-approved facility ABS. The original forkIift fire frequency 
was based on the onsite transportation estimate far transport vehicle fires. The revised estimates 
were based on qualitative arguments that concluded that forklift fues other tkan pool fires are 
assumed to remain in the Anticipated frequency bin. Pool fires are assumed Unlikely because of 
the medium size of fire and physicd conditions necessary to cause lid loss. 

The K-H conclusions of the safety analysis from Reference 1 are: 

". . . Therefore, it is concluded that no pmctical or cost effective controIs are 
available to reduce the risk of TRU waste drum pool fires to Risk Class 111 for 
either the MQI or the CW. The significant consequences to the MOI and CW 
from pool fires involving TlRU wastes drums arc: deemed unacceptable. 
Therefore, the propused page change prohibits inter-building transfer of TRU 
waste drums with fossil €ueled PITS, and also prohibits material transfer -ttehicle 
loading and unloading of TRU waste drums with fossil .fuel& PITS or cranes. . ," 

The proposed changes to STC 2 and STC 3 remove an exception statement that permitted use of 
a propane PXT for loadhg and unloading. This exception statement lacked a technical basis and 
was not supported by the SSAR tmnspoxtatiion safety analysis. 

Basis for Approval: 
With one exception, the accident analysis assumptions are consistent with the S S A R  Chapter 8 
Transportation Safety Analysis, or recently approved accident analyses of similar. material-at-risk 
(,MAR) in facility AB documents (e.g., overloaded SWBs and Box-N-Go packages). The 
exception is how dnuns engulfed in a &amable/combustible liquid pool fire were modeled. 
The S S A R  page change assumes that alJ four drums in the pool burn as an unconfined 
combustible material. release with a 5E-2 airborne release fraction (ARF), which implies that all 
contents would be ejected (otberwise the Site practice from the Safe0 Analysis and Risk 
Assessmerz$ Hmdbouk [SARAH] is tu assume a 5E-4 ARF for burning inside a drum that 
experiences lid loss only). 

This is not consistent with the recent resolution of the SARAH Upgrade Task T19 on drum fire 
modeling that has been applied for the Building 77 1 Decommissioning Basis for Interim 
Operation and the Building 440 Final Safety Analysis Rqort. A revised methodology for 
ewluating dnuns engulfed in a pool fire has been documented in NSTR-008-UI, Applicable 
Airborne Release Fractions (AM's)  and Respirable IF;P,ctiuns (RF") For S~~~~-CoPi tuna i r~a~ed ,  
Cumbustible ?V&e in 55-Gallon Metal Drums D u h g  Fires (Reference 3).  Except for the use of 
average MAIR, RlFFQ has concunred with the NSTR-008-01 assumptions regarding 25% of all 
drums involved in the pool resulting in lid loss with 1/3 ejection of contents that could burn as an 
unconfined combustible material fire with a IE-2 ,WxRF,  and the remainder of the MAR 
evaluated as a confined material release with 5E-4 ARFxRF (but with varying damage ratios 
depending on the number of drums involved), 

i f  the NSTR-008-01 methodology were applied, the previously sunmiaized consequences and 
risks are expected to be significantly reduced. Technical direction is being given to apply the 
NSTR-008-01 methodology for the next annual update dong with the other SSAR Chapter 8 
Transportation Sdety Analysis as committed in the pag,k change submittal (Reference If. 
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Attachment 

For perspective, the page change submittal also provided the impact of applying the new 
methodolopies (e.g., ICRP 68 dose conversion factors, revised hw/?MOderare consequence 
tkesholds) approved for the Nuclear Licensing Streamline Initiative (Reference 2). The 29 spill 
and fire sce.narios are summarized in Figure 3 of the page change submittal (Reference 1). Of 
the previously mentioned €2 spill and fire scenarios that resuXt in f isk Class I or 11 for the public 
or collocated workers, only two Unlikely scenarios involving pool fires with 1 or 4 TRU drums 
would remain Risk Class I or II due to High (97 rem to CW) or Moderate (1.8 rem to MOI) 
consequences. Limiting materid transfer vehicle loadmg and unloading activities to one TRU 
waste dnun at a time would reduce the consequences of a pool fire Low, Risk Class III to the 
MOI, but the risk to the CW would be Muderute, Risk Glass a. The consequences and risks of 
these two scenarios are also expected to be significantly reduced when the NSTR-008-01 
methodology is applied. 

Conclusion: 
RWO acknowledges the positive USQD-WP-01.1623-AXIS associated with the Discovery Issue 
of using forklifts with long tines to handle two boxes at a time. RWO concurs with the revised 
accident analysis for the page change s u b d t a  and accepts the risks for the associated scenarios. 
'Therefore, REF0 approves the page change PGC-RFP-Ol.1523-mS. 

DUE Twhnicai Direction: 
1. Revise the pool fire scenarios to apply the dmm methodology described in NSTR-008-01 

with bounding (not axwage) MAR assumptions, and include the analysis with the other 
SSAR Chapter 8 Transportation Safety Analysis revisions as identified in EXX-RFP- 
01.1523-ARS during the next annual update to the S S A R .  



Approval of Site Safety Analysis Page Chmge PGC-RFP-02.0635-DCI 

, Man M. PGker f 
President & CEO 
x(rriser-liill Compmy, L.L.C. 

Reference: Letter, Braibford to Mazurowski, dtd III 5102, subject: Rocky Flats 
Environmentd Technology Site (Site) Safety Analysis Report (SAR)  
Page Change for Powered Indusfriill Truck (PIT) Transfer of Waste Boxes - 
hDB-005-01 

The purpose of this memorandum is to provide the Depment of Energy Rocky Flats 
Field Office (RFFO) approval of page change PW-IEI;T>-02.0635-DCZ. This page change 
proposes rnodiljrlng Site Transportation Control 5 to allow Powered Industrid Trucks 
(PITS), also known as forklifts, to transfer two boxes at a h i e  around the site. The RFrFO 
has reviewed the page change and it is approved subject tu completion of the attached 
Technical Direction. The attachment documents the basis for appmval md contains the 
Technical Direction. 

Should you have any questians, please contact me at extension 2025 or my point of 
contact on this matter, David Faulkner, at extension 201 1. 

Attachment 

M. Frei, EM-30, HQ 
cc: 

Barbara A. Mmurowski 
Manager 



Attachment 

Basis for Approval 
]Page Change PGC-RFY-02.0635-DC1, Site Safety 

Transportillion Control STCS, Change Limit To A Maximum Of Two Waste Boxa 
Pes Transfer By Forklift 

References: 1) Letter, Brailsford to Mazurowski, OZ-.KF-OC>I 83, dtd 1/15/02, 
Transmittal of Rocky Flats Environmental Technology Site (Site) 
Safety Analysis Report (SAR) Page Change for Powered Industrial 
Truck (PIT) Tmnsfcx- of Waste Boxes - MDB-005-01, Kaiser-Hill 
Company Rocky Flats Enviionmental Technology Site, Golden, CO. 
PGC-RFP-02.0635 DCI, Site Safcty Analysis Report (SAR j Page 
Change, Sile Transportation Contra1 STC 5, Change Limit t.o a 
Maxintum of Two Waste Soses Pet Transfer by Forklift, dtd 
0111 0102, Kaiser-Hill Company Rocky Flats Environmental 
Technology Site, Goldeii, CO. 
Letter, LYIazurowski to Parker, FPA:NRD:NW:Ol-O 1292, Approval 
of Site Safety Analysis Page Change GC-RFP-O1.1523-ARS, dtd 
7/03/01, U. S .  Department of Energy, Rocky Fliits Field Office, 
Golden, CO. 
Rocky Flats Environmental Technology Site Safety Analysis Repoi$, 
Volume I, Revision 2, September 19, 2001, Kaiser-Hill Company 
Rocky Fiats Environmental Technology Site, Golden, CO. 
Memo, Mazurowski to Card, A~:r\r'RD:h~:OC1-02784, dtd S/I2/00, 
Authorization Basis Deveiopment, U.S. Department of Energy, 
Rocky Flats Field Office, Golden, CO 
DOE G460.1-1, Iinpiementation Guide for Use with DOE 0460.IA, 
Packaging and Transportation Safety, 06-05-97, U, S .  Department of 
Energy, Was hi ngton, D.C . 
DOE ti 423,1-1, Impiernentatiori Guide for Use in Developing 
Technical Safety Requirementsr 10-24-01, U. S .  DepnrKnicnt of 
Energy, Washington, D. C. 
SAND79-1305, Surnmaiy of Research and Development Activities in 
Support of Waste A4cccptance Criteria for WIPP, Sandia Laboratories, 
June 1979. 
NSTK-008-01, Applicable ARFs and RFs for Surface Contaminated, 
Combustible Waste for 55-gallon %urns During Fires, Kaiser Kill 
Rocky Flats Environmental Technology Site, Golden, CO. 

Scope of the BiO/TSR Change: 
The change submitted by the Kaiser-Hill Company in Rcfeicnce 1 proposes revision lo 
Sectiori 7.5.4.6, SIR Tmspnnation C:antrol (STC) 5.  'This change affects programmatic 
CoJlmlS lor performance of on-Site rransfcrs of ntdioactivc niaterrals using a powered 
Industrid truck WK) ,  ufso called :: forklift truck. STC 5 specifically addresses 
loadirr~/;/uiiIuading operations and rmnsl'er bctween Pinlities of Ti.ansuran!c (TRU) waste 
and t o w  Levcl Waste ( U W )  using PTTs, This change LS intended to allow movement of 



'two' boxes at one time using a PIT rn support the on-Site iransfer mission. These are 
ei her 'I'RU boxes with a maximum of 1325 g WG Pu or LLW. 
RFP-02.0635-DCI evaluates the risk associated with performing rhese activities and 
identifies controls lo mitigate and/or prevent accidents. 

The submittal in  PGC- 

Approval Rases: 
PGC-RFP-02.0635-DCT provides the description and twhi~ica? justification of the 
proposed change (Reference 2) to S1% S. Previous Technical Direction coricerning PIT 
accidents i n  Reference 3 required that the pool fire scenarios be revised to upply the drum 
methodology described in NSTR-008-01, which is included in PGC-RFT-02.0635-DCI. 
This change affects thc Site Safety A4naIyxis Report (SSAR) Chapter 7, Sitc Controls and 
Chapter 8, Transportation Safety Analysis (Reference 4). The submittal commits to 
revising Chapter 8 during the next annual update. 

'I'hc Approved Methodology case ir! Reference 2 is essentially the samc results that were 
presented for loading and unionding of two boxes. The analysis includes 14 spills arid 15 
fires involving Low Level Waste ( ILW) in drums 2nd boxes, Surface Contaminated 
Object (SCO) packages, transurunic (TR I T )  wastes in drums arid Standard Waste Boxes 
(SWBs), overloaded SWBs, arid Box-N-Go SWRs of TRU wastes. 

The reviscd analysis found that 12 of the 29 scenat-ius werc a Class X or II for either the 
public or collocatcd workers. Table 1 below gives a comparison to the currcnl 
authorization basis. A spill involving 3 S%%s is 0.1 rem to the MOI and 10 rem to the 
CW and is a Risk Class X event. The Risk Class designation for rhis spiil is due to 
assuming that i t  is Anticiprxied, A nnnlofted fire invdving 3 SWBs is 0.46 rem IO the 
k1OI and 47 rem to the CW and a loftcd fire is 0.01 rem to the MOX and 0.37' rem to the 
CW, The tionlofled fire is a Risk Clas~ I and h f k d  IS it Risk CIasS ?IX. Events involving 
LLW are a Risk C l w  XU. with cxccption of a pool fire involving 4 LLW drums, which i s  
0.56 rem to the CW and a Risk Glass 11. 

Table i also provides the consequences &laked using the new analytical methodology 
proposed for the Authorization Basis Strcmlining initiative (Reference 5). A significant 
reduction in consequences is rcalized using ICRP 68 dose cmversion factors with all 
scenarios having a Low consequence. Ir is forthcoming that classification for these 
seyuences wuuld not excecd a Risk Clnss IIJ. This result is uscd for risk perspective and 
is noi used far justification of ttic crsnml sec. 

2 
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Table 1 Campari,wn of Page Change Scenario Results with SSAR Scenario #IO 

1 

.-.-.-.-. 
*Result is shown for a nonlofted tire equivrilerit to that presented in the agprwed Chapter Ii arialysis using 
Radidose 1.1 arid assuming a tionloftctcd pliime. 

Basis for acceptance of these accidents is referred to the Safe Harbor rutes expiairled in 
DOE (3421.1-2. Refare nan-cquivalenl packaging may be used a performance envelopc 
is established and the associated rrcmspvrt system ensures thar it cart operate safety. The 
acceptance is based on the proposcd changes to the controls in Table 7-8.b of !he SSAR. 
'The technical requirements that are developed to ensure that thc transportaricrr: systern fur 
two SWBs prevents fires and spiils for non-equivalent packaging between facilities are in 
aceordance with paragmph 4.14 in 1332 0423.1-1 (liefcrence 7) .  The performance 
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envelope credits that the SWB is qualified as a DOT Type A container for transfer of 
LLW. The principal ckrnentr of control for the transport system are: 

Inventory control 
* Alfawahfe rouces 
* PITspeeck 
0 PIT he1 x.strizdons 

PIT con figurntian and capacity 
* Loading arid uriloadiiig controls 
* Operator qualifications 
* Packaging controls 
* Emergency Responsc carnmunicntion 

The bases for ;icceptance include a number or" t'acturs. The first element is the. 
Applicability of thc control for transfer by PITS between facilities. Restricting transfers 
to TRU SWBs with 432s g Q7G Pu or LLW drums is an invcntory limit. Further 
restricting the numbe.r* of items to two S w R s  OT*~O~I*LLW dnims further limits thc 
inventory. The transler limit Lxxoines 2650 g WG Pu fix the two SWBs and 2 g WG Pu 
for the four I L W  drums. The analysis provides the dose results if a deviation to this 
cor~trol occurs by assuming the SWBs could be overloaded to 5820 g 'UrG Pu for two 
SWBs. The control only allows one overloaded SWB with (410 g WG Pu if it i s  known 
to be overloaded. Since estimation methods are used for equipmetit and waste packed in 
SWBs ovcrloaded SWBs have 10 be considered. Two SWBs ovedoatied above 820 g 
WG PLI is considered outsidc of the :\naIyzcd envelope. Drums arc limited 10 LLW, 
which i s  appi'oximately 100 nCi/g or <1 g WG Puklrum and meet DOT Type A criteria. 
Inventory control mitigates the consequences that can resuir from the higher loaded 
SWHS. Tne inventory control value i s  a plutonium equivalent intended io ~ S S U T ~  that 
opcrations involving ainericium from ingrowth arc accounted for. 

Acceptance of fire involving two SMBs containing TRU requires some explanation. The 
SWB is listed as a DO?' Type A package and is used to transfer Type €3 quantities of 
material. First the fire mechanism is consewative and secondly the analysis did not 
credit the new controls. Po01 fire studies performed at SAMXA show t h t t  the contents 
of S%,%s encijscd in metal pyrolyze. (Refcrcixe 8). A review of NSTR-008-0! finds that 
ii fire involving SWBs takcs into consideration that. the package is not leak tight and there 
could be seal ftdure even thotigh ihe lids m bolted (Reference 9). An SWB lid would 
not undergo catastrophic ruptuic as do the TKU 55-gallon drums. The material release is  
dependent on the quantity of material within thc SWR that pyrolizes. Given that ldr for 
combustion is limited within the SWB, and fresh air wogld not easily enter due to the 
slight overpressure within the SWB (caused by the exposure firej, limited quantities of 
material would burn. In addition, milch or the contents is typically noncombustible, 
further reducing [he fuel availablc for pyrolysis. Considering this, it  would take a 
considerable combustible loxding and time TO cieveI0t.t ai exposure fire large enough to 
cmse significant pyt'olisis within the SWB. From this cctnclusion :he following 
engineering judgements are mude. 

Thc effect of 8 fire from either a PIT or  any other combrisrible load source 
along the roadway would he localized. The BTU ioading necessary 10 



pyrolize a significant quantity of the contents of the SWBs woirld be required 
to be large. Qualitatively, the damage to the contents wudd probably bc fess 
than thc 20% DR used for. SWBs, which was based on papex in file cabinets, 
essentially IUO% curnbustible mn'rc,l-ial. 
Data for actual forklift fires is lacking, but is probably closer to iinEikdy. The 
anticipased frequency is a site convention. 

* 

In conclusioil, the actual consequences of a nonlofted fire involving two overloaded 
SWBs with 5820 g WG Pu would then present consequenccs closer lo the Evaluation 
Guideline for the GW of 25 rem and may be much less if the package contents 
combustibility is taken i ~ i t o  considcmtion. 

hi addition crediting controls and thc SMPs can decrease the frequency. The frequency 
of such a fire is  rcduced from iirzricipnfcd to unlikely. With additional supporiing data for 
PTT fires the frequency may be as low i i s  excrwitely ririiikely. The following controls 
affect frequency: 

Limiting the route beween Buildhgs 440 to 664. 
Verification of no combustibles wilhiri 10 feet from the PIT along the transfer 
route, 

* The fire depiininciit would respond within approximately IS minutes. 
Limiting fire growth and duratiot-r. 

* 'The PITS arc maintained and operators are trained in accordance with site 
programs. 

Thcrefore, bas& on engineering judgement the actual risk to the public is closer to a Risk 
Class I1 to IIl anti not a Risk C I w  1. Bemuse fire growth is ;L consideration SWBs with 
2325 g WC Pu each (650 g WC Pu rotalj are allowed and four TRU drum with 300 g 
WG Pu equivalent each (808 g WG Pu total) are not allowed. 

Specific programmatic ele!ne.nts act to ensure prevention and mitigation of fircs and 
spi tls as sun-rmarized below. 

1, Limiting the number of packages in a transfer is an element. 'l"he cunirol is four 
LLW drums or two SWBdboxes with T K U  or LLW, OverIoaded SWBs i s  
limited to one per transfer. 'This also limits the consequences to within lhvse 
accepted for this activity. 

2. The elements require that drums and SWRs be secured. SWBslboxes or LLW 
drums must be pulletized. 'i'hese prevent spills from occurring. The use of the 
pin-lifters or lifting lugs on thc SWBs are not acceptuble fur transfer uperarions. 

3. By limiting the transfers to drums with LLW the consequences arc significantly 
redwed. 

4. Prohibiting transfer of TRU waste drums prevents the unacceptable conscquences 
of pool fires. 

5 ,  Cornbusrihle load controls for TRU SWD transfers prevent fires. 
6. A control that requires packaging approved by the Site Transportation S;&y 

M-airual (STSM) etrsures that as a minimum DOT Type A packages are used for 
all transfers. if  r i o ~  the ti.anspaizntion program requires an analysis. 
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7. Eliminating the use oC propane-powered trucks prevents and mitigates the 
porential by rendering thc sccnnrio as beyorrd exlreniely itnlikely. Cranes of any 
type are prohibited from transfening radioactive materials since there were not 
specifically analyzed. 

8. Transfers of 3 SWBs, or 1, LLCV boxes, ~ t '  4 LLW drums to between Ruilding 440 
and Budding 564 is acczptable as they arc adjacent facilities. 

9. LLW routes are limited to within established areas of the sire. Route restrictions 
simply minimize thc activiiy duration and any unanalyzed road or environmenvai 
conditions. 'The established arc3s are: 

The300rtrea 
The 300 area 

* The 700 area (includes Builditlgs 559 and 569 as part of this area) 
Thc 800 area 

The Safety Management Programs (SMPs) i n  Chapter 6 are relied upon to meet a number 
of' assumptions in the analysis. The implementing proccdure for this activity shall 
include ihe appropriate requirements of thc fdlowing: 

Requirements of thc Ocrupaiiczn Safety and Industrial Hygiene Program 
Manual for Pl'l's operations to assure that personnel who perform transfers 
are trained and qualified. 
Assure PITS are configured for arid hnvc necessary capacity to transfer 
two S\xlBsn;LW boxes. 
Work Controol Documents a:x developed in accorcfmce wjth the site 
integrated Safely Management systcrn to cnsure individual transfers are 
properly controlled. 
Nuclear inaterial inventory limits arc verified prior to transfer 
Packaged in accordance with STShl and Waste Management Programs. 

* 

* 

Thc Sitc Integrated Safety Management progmm in conjunction wi th  the S&Ps will be 
relied on to implement any special cornmunication requirements Eecessary far inclusion 
in Work Control Documcnts (see Technical Direction #I) .  

Conclusion: 
The change pmposcd i n  PGC-RFP-02.0635-DCX is approved. 

DOE Technical Direction: 

1. Iktermine, if any, spcciul communication requirements are necessary for inclusion in 
Worh Control Documents (;is required by DOE Guide 460.M). Inform RFFU of the 
resulcs and basis for the detcirnjnarion. Complete this action PRIOR to 
implemenrution ol this page chmgge. 

2, Additional technical direction i s  to word the page change as shown in Attachment B. 
Use of the text is required vexbatirn and requires no additional DOE Approvals 
(pagination and format are excepted). 
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Attachment R 
During the transfer on-Site of radioactivc materials betwecri facilities using a 
powered indiistriat truck (furkiifi), the following controls shall be met: 

Applicability: 
c 

s 

0 

e 

Swoifiic Controls or Restrictions foor~~th.rsl_e_-of powered industrial trucks for material 
transfers betwgqn facili tics 
1. 'Transfer of'T'KU SWBs i s  limited to between Buildings 440 to 664. 
2. LLW drums and L,LW Boxes transferred between nuclear fdcilities shall be 

transferred within an established area of the site. The estabiished areas of the site are: 
* The 300 area 
* The400area 
* The 700 area (includes Buildings SS9 and 569 as part of this area> 
0 The 800area 

SWBs containing S325 giams WG Pu (maximum 2 SWBs) 
One ovcr1onde.d SWB with a i 0  grams WG Pu 01' 
'I'RU drums m prohibited for transfers 
LLW Boxes 53 g WG Pu {maxiinurn 2 boxes) 
LLW Drums (maximurn 4- drums) 

Credited Projzramrnatic Elements for 011-Site Transfer of Raciioxctive Materiitls-@gtween 
Facilities Usi,ng.Po~!g~gd Industrial Trucks 

Table 7-8.b Progmmmsttic Transportation Controls for On-Si te 'Transfer of Radioactive 
Materials Between Ihilities Using Powercd Industrial Trucks 

_________I___.__.___......~.~.~ 

' z f  LLW using fossil fuel powered industrial trucks stialf be 1x0 a 
maximum of 4 LLW dfurns or twuLLW Boxes per niow. LLW drum and LLW 
Boxes transferred between nuclear facilities shall be transferred within an 
established area of the site. LLW Boxes must be secured to the forkiift. LLW drums 
must be palletized, except wtien moving 8 single drum at n tima L t W  drums must 
be sccured to the forklift. 

Requirements in the Site 'I'ransportalion Safety Manual shall be followed. 

Propane imveretl forklifts or any Iypc of eranc shall not be used for the transfer of 
radioactive materials, 

The transfer of TRU SWBs using fossil fuel powered industrial trucks shall be 
limited to a maximum of ltvo SWBs with I325 g WG Pu each or one overloaded SWR 
with 5410 g WG Pu per move. SW3s must be secured lo the forklift and must be 
palletized. The use of lifting Iirgdpin-lifters is prohibited. Perforni combustible laad 
inspection along the route to ensure that there i s  no curnbustiblt! puckttges >27 cubic 
feet within 10 feet or >1 gallon flammable liquid within 25 feet of the PIT during the 
transfer. 
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Due to their lower MAR values. al l  other LLWA..LMur forklift trarrsfcrs using fossil fuel can 
'x performed between nuclear fncilities that are within an established area of the site. The 
esidblis!ied arens of tlic sire are: 

e Tlic 300  arm 
* The400 arcs 

* The800areea 
'The 700 area (inciudes Buildings 559 and 564 as part of this area) 

= Restricting nreas permitted for TRG ibiklift transfers using fossil fueled vehicles reduces the 
potential for an accident. Becuusc of their higher MAR value. TRU S\VBs is limited to 
transfers betweeri Buildings 430 to 66.1 bect:use they arc ad,jacenr to each orher. 'Transfers 
can be two S W 3 s  with 2325 g WG Pu edch. If it is known that the SWB is ovtrioaded. only 
me can be moved ar a titnc. The analysis provides consequences for a IT~OVC: with up to 820 _e 
WG Pu which is considered the u'ursr case move ?or overloaded SWBs where the operatcr 
failed to determine the correct MAR prior to transfcr. Combustible i d  contmi prevents 
iarge fires from xcui-ring. Flamrnablc Liquids are packaged in accordance with the site Fire 
Protection Program Require~neiits. [See YSI'KUUSUf RLJV. ! *] 

*.NSTR-W301, Rev. I, Combustible Fuel Package Separdtion Distances, Kaiser-Hiil Rocky Flats 
Environmental Tectinnlogy Site, 
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Rocky Flats Field Office c a E R E s f 0 K D E N c E ra C-j&i';{QL e 
DATE: 

REPLY TO 
ATTN OF: 

SUBJECT: 

TO: 

JUL 0:9 2m 

Approval of Appendix J, Safety Analysis Report (SAR) for Outdoor Waste Management, and 
Associated Page Change to the Site SAR 

Alan M. Parker 
President & CEO 
Kaiser-Hill Company, L.L.C. 

Reference: 1. Letter, Brailsford to Mmmrowski, 02-W-1XW86, dtd 2/21 102. Subject: 
Transmittal of Site Safety Analysis Report (FSAR) Appendix J, Safety 
Analysis for Outdoor Waste Mmagement, PGO-lW-OI .2226-MAN - 1cIDB- 
014-52 

2, Letter, Brailsford to Golan, 03.-W-U1583, dtd 7/9/01, Subject: Notification 
of Discovery Issue on Use of the Building 779 Pad for InterinX Storage of 
R~lioact i~e Waste - MDB-162-Ol 

The Department of Energy Rocky Flats Field Office (RFFO) bas reviewed the Safety 
Analysis Report (SAR) for Outdoor Waste Management and associated page change to 
the Site SAR that was transmitted in reference 1. These changes to the Site SAR serve to 
resolve the discovery issue was previously reported to the RT'Q in reference 2. 
The S A R  for Uutdoor Was agement and associated page change so the Site SAK 
are approwd. 

The I W U  bases fur approval of these changes are provided in the attached Safety 
Evaluation Report (SER). The SAR fox Ou 

free to contact hk. Ron Bostic, at 2109. 

&.)z+. 
Barbara A. Mazzurowski 
Manager 

Attachment 

cc w/Att: 
M .  Frei, €34-30, HQ 
C. Gelks, EM-33, HQ 
S. Sladler, EH-2, WQ 
D. Owen, DWSSB, RFFO 
R. Coldsmilh, ,MSP, RFFU 
J. Schneidcr, AMP, KFFO 
R. Bostic, NRD, RFFU 
E. Westbrook, FAD, RFFO 
M. S ~ S ,  K-1% 
A. Geis, K-M 



SAFETY EVALUATION 1tEPQRT 
ADDENDrn!l c 

for 

Site Safety Analysis Report, Appendix j 
Safety Analysis Repart fur Outdoor Waste MaHagement 

Rocky Flats Eiivironmentnf Technology Site 
Kaiser-Hill, L.L.C. 

PREPARED BY: 

DEPARTMENT QF ENERGY 
RUCKY FLATS FIELD OFFICE 

Ronald Batic, Director 
Nucleu Regulatory Division 
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Manager 
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Safety Evniriation Report Addendum c‘ 
Site SAR, Appen& J - Safetv Analvsis ~ O T  Oiitr-oor Waste Maaasment 

On October 3,2001, in response to a discovery issue on outdoor storage of waste on the Building 
779 Pad, Kaiser-Hill, L.L.C. {K-H) transmitted for approval to the Rocky Flats Field Office a 
new safety analysis for outdoor waste management. The K-€3 submittal proposed substitution of 
the existing Site Safety Analysis Report {SAR) controls for the storage and staging of wooden 
waste boxes with a comprehensive safety analysis and associated control set. This new safety 
analysis and control set will be incorporated as Appendix J to the Site SBR. 

Addendum C to the Safety Evaluation Report (SER) documents the Department of Energy 
(DOE) review and provides the rationale for the Rocky Flats Field Office (WFU) approval of 
the Safety Analysis Report ISM) for Outdoor- Waste Management (Reference 1) and related page 
changes to the Site S A R .  Along with the SAR for Outdotlr Waste Mmagenient, K&ser-€W, LLC. 
(Kaiser--fiIl) submitted a page change to Chapter 7, Site Centrals, of the Site SAX which was 
submitted to WFO via memorandum 02-RF-00486 dated February 21, 2002. This page change 
removes the controls for outdoor storage of wooden waste crates from Chapter 7 of the Site 
SAR. These controls will be superseded by the SAR for Outdoar Waste Management and its 
derived TSR contxofs which will be incorporated as Appendix J to the Site S A R .  

This SER represents a complete evaluation of the SA32 for Outdoor Waste Managenient ((Reference 
1) along with associated changes to the outdoor wooden waste crate controls in Chapter 7 of the Site 
SAR. The SER was p r e p 4  in accordance with the RFFO Desktop Procedwe AM-ABD-02, 
Nuclear Sajkfy 0rwsig.Ztt cutd Review Process for Az&.w-izulimt Basis Relcrteti Suztrnitx’nls 
(Reference 41, which is based on the guidance provided in DOE-STD-1fW-96, Review md 
Appro v c d  of Xmreacm- Nuclear Faciliiy Sajkiy A4natysis RepHs (Reference 5). 

2.0 SUMMARY CONCLUSION 

On July 9, 2001, Raiser-%11 notified the RFFO of a discovery issue involving the we of the 
Biiilding 779 foundation pad as inrerjrn storage far lowlevel and SCU radioactive cvisce (Reference 
2}. Although the radioictive ~ a s t e s  were pkkaged in accordance with Si& procedures, there was 
no inventory of radioactive material stored on the foundation pad. Therefore, the potentid existed 
for the quantity of radioactive material to exceed the threshold for a hazard category 3 nuclear 
facility. Kaiser-Hill also committed to preparing a new safety analysis for outdoor waste 
management hat  would be incorporated inru the Site SAR. 

The SAR for Outdoor Waste Management (Reference 1) was developed per the “gaded 
approach” application of DOE-STD-3003-94, Preparation Guide .fur C! S. Oepar&rnent qf Eaergy 
I%fonrenctur IVuclear Facility Sajkty Armlysis Reports {Reference 3).  Subpart B of 10 CFR Part 
830, Nuclear Safety Itfwmgenrent, identifies this DUE Standard as a “safe harbor method” for 
preparation of FSARs for non-reactor nuclear facilitks. 

None of the accident scenarios evaluated in the SAR for Outdoor Waste Managenient exceeds 
the ,Wod~m&e category. Scenario frequencies range from arrrticipnted to extremely unlikely. Two 
of the unmitigated scenarios analyzed in the SAR for Outdoor Waste Management exced Risk 



Safety Evaluation Report Addendum C 
Site S.Q. Alnperidix J - Safetv Analvsis fur Outdoor Waste Management 

Class II7. However, with mitigation &e., inventory control) and prevention (Le., route control 
for flammable liquid tanker trucks), these scenxios are reduced to Risk Class In. Ali other 
scenarios analyzed were either Risk Class 111 or I V  for the collocated worker and public, 
Operational controls derived from these analyses consist entirely of administrative controls 
involving material management, inventory control, route control and. safety management 
programs (SMPs). No safety structures. systems or components (SSCs) were credited. The 
Safety Analysis fox Qutdwr Storage identifies an adequate control set necessary to lower these 
risks to an acceptable level and to ensure safe facility operations. The accident analysis 
discussion in Section 4.2.2 of this SER provides fuflher information. 

W i h  the addition of the atpdched “red-lined” changes, the REF0 concludes that the SAR for 
Outdoor Waste Management (Reference 4) adequately defines and documents the hazards and 
specifies the necessary controls. The administrative controls adequately reduce the risks to the 
public, collocated workers, and ixmiediate workers to a level consistent with the guidelin& 
provided in the Nuclear Licensing StreWne hitiative (Reference 10). In addition, the risks 
associated with outdoor waste nianagenwnt are consistent with those of other category 3 nuclear 
facilities at WETS. Therefore, the RFFO approves the SAR for Qutdctor Waste Management as 
submitted by Kaiser-Hill in Reference 1 subject to incorporation of the attached “red-Iined” 
changes, The basis fur this conclusion is presented in Section.4.0 of chis SER. 

3.0 REVIEW PROCISSS 

The W O  review included federal and support contractor personnel with expertise in the nuclear 
safety, criticality safety, and fire protection disciplines. The I W O  review of the SAR and 
associated TSRs for Outdoor Waste Management focused primarily on the following areas: 

* completeness and compliance with fKFR830, Subpart B, and associated guidance and “safe 
harbor” methods, 

e adequacy of the hazards and accident analyses arid control set &veIopmcnt, 
* consistency with the agreement between Kaiser-Hill and the RFFO regarding authorization 

bxks development (Reference JO), and 
* resolution of the discovery issue regarding the use of the Building 779 foundation pad its 

interim storage for low-level and SCO radioactive waste (Reference 2). 

Kaiser-Idill originally submitted the SAR fur Outdoor Waste Management to the RFFO on 
October 2,2004. Based on a review of this submittal, the WFO prepare ist of 27 preliminary 
camments which were provided to Kaiser-Ell on November 2, 2001. se comients along 
with associated; issues were discussed i t  a cross-table m 

’ 

with K-M held on November 7, 
2001. During the cross-table meeting, K-H provided a I information regarding scope, 
waste management activities, hazards and analysis methods, and siting of waste managenient 
cells related to the SAR for Outdoor Waste Management. Based on RWU’s initial review and 
subsequent cross-table meeting with Kaiser-Hill, RF’FO concluded that there were four major 
issues which needed to be resolved. These four major issiics were included in 53 supplemental 
comments. which were ernaikd to Kaiser-Hill on November 13. 2001. The fcwr major issues 
were as follo\vs: 



Safety Evaiuntion Report Addendum C 
Site SAR, AymdixJ--Safety Analysis for Ou&Ioor Waste Mamge.ms& 

I .  For the most part, only mitigated analyses were provided in the SAR. This made it 
difficult, if not impossible, to verify the adequacy of credited mitigation and 
prc v en1 i on. 

2, The SAR did not establish an uppcr limit on MAR for WMCs. but rather relied on 
segmentation of waste groups within each TNMC for control of MAR. 

3. No siting criteria were provided for WMCs that would establish the basic 
assumptions and constraints for locating WMCs (e.g., proximity to potential hazards 
such as propane tanks), 

4. The safety analysis appeared lo be inconsistent with other analyses in the Site SAR in 
tcrrns of approach, potentiai consequences, and appropriate application uf controls 
(e.g., Appendix D, Fuel Gas Systems). 

Due to the large number of comments (.Le., 80 total) and the significance of the four major issues 
described above, RFFO proposed tu partner with Kaiser-Hill on developing a resolution through 
a series of meetings. As proposed, the partnering process would start by addressing the four 
major issues in an effort to define a mutually acceptable approach to resolving nuclear safety 
issues with outdoor waste storage. The first partnering meeting with Kaiser-fill was held on 
November 29,2001 followed by a second on January 8,2002. 

The partnering between WFO and Kaiser-Hill served to identify a mutually acceptable approach 
which was employed in the development of a new SAR for Outdoor Waste Wmgement, This 
revised SAR was submitted to RFFU on February 21, 2002 for approval (Refemice 1). RFFO 
performed a complete review of the re-submitted S A R  for Qutduor Waste Management along 
with the page change tu Chapter 7 of the Site SAR, Although this second WFU review focused 
on verifying resolution of previous comments. some new issues were identified in particular with 
the analyses and TSRs, These new issues were discussed with Kaiscr-Elill at cross-table 
meetings that were held on A p d  8 and 29, 2002. As a result of these meetings, RF’FO and 
Kaiser-Hill came to agreement regarding resolution of the remaining issues. Kaiser-Hill 
subsequently chose to modify the SAR for Outdmr Waste Management and capture these 
modifications as “red-Iined” changes which are attached to this report. These included changes 
to the SAR for Outdoor Waste Management that: 

clarified {bat the addition of new ‘criAVCs will require RWO approval via page change to the 
SAR, 
clarified the scope of activities covered and potential impacts from other facilities and 
activities, 
modified W h E  siting criteria to effectively mitigate the effects of flammable gas explosion 
(e.g., I3 LAEVE), 
changed some of the assumptions in the fire scenario accident analyses including fuel 
quantity, airborne release fractions, damage ratios and particle size, 
dirninated other means of verifying compliance with abnistratitive operating linlits 
(AOLs) other than by conducting periodic WMC inventoxies, and 
introduced more rigorous and timely required actions when ,4ULs were not met. 
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4.0 APPROVAL BASIS 

The SAR for Outdoor Waste Management (Reference 1) satisfies the requirements of Subpart €3 
to 10 CFR 830, Nuclenr Sajkty Mcwangemenl, for a Documented Safety Andysis and ‘I’SRs. The 
SAR was developed per the “graded appr0ac:h” application of DUE-STD-3009-94, Prepamtion 
Guide for US. Department of Energy Nonreac#or Nuclear Fucilily Sujety Analyis Reports 
(Reference 3). Subpart €3 of 10 CFR Part 830, Nuc.lenr Safeety Managemmt, identifies this DUE 
Standard as a “safe harbor method“ for preparation of Safety Analysis Reports for nan-reactor 
nuclear facilities. 

There are no active or outstanding JCOs or USQDs that are currently applicable to uutdoor w a s k  
managenlent. However, as discussed in Section 2.0 of this SER, Kaiser-Hill did report to the KFFO 

discovery issue regarding the outdoor storage of radioactive wa9te on the BuiLdmg 779 foundation 
pad. This discovery issue precipitated the development of the SL4K for Outdmr Waste 
hfmagexnent. ln addition, Kaiser-Hill performed an analysis of the impacts of a WMC obstructed 
gas cloud explosion resulting from a leaking propane tank or natural gas line. The conclusion of 
this analysis, which is doctmented in Reference 7, shows that the resulting overpressures would not 
be large enough to breach waste containers including w d e n  waste crates. Therefore, this scenario 
was not further- evaluated in the SAR for Outdoor Waste Management. The WFU disagreed with 
the conclusion that cvoodcn waste crates would not be damaged as a result of a vapor cloud 
explosion. This issue is discussed furfher in Section 4-21, 

Each WMC includes administrative safety controls and controls that reduce the risks tu the public, 
collocated workers, and immediate wurkem to a level consistent with accepted risks at other Site 
facilities. Additiowd details, which form the bases €or W U  approval of the S A R  for Outdoor 
Waste Management, at-e provided in the following sections of this SER. A summary of the SAR 
infomtioii including base information, Irzards and accident mdyses, and TSR derivation is also 
presented. 

. 

The approval bases are discussed in detail dong with an assessment of the adequacy of the 
Safety Analysis for Outdoor Waste TvPanagemsnt with respect to the requirements stated in each 
approval basis. 

4.1 Adequacy af Base Morntation: 
The base information contained in the Executive Summary, Chapter 1 (Intmducrion), and 
Chapter 2 (Qutduoi- Waste Management Activities) of the SAR for Outdoor Waste hlanagement 
include descriptions of the folfowing: 

0 

0 

0 

WMC locations and layout including proximity to site hazards such as propane tanks 
and vehicle traffic, 
waste minagenleiit operations and activities to be conducted in WiWCs, 
natural phenomenon and man-made threats to IVMCs, and 
identification of the individuals and organizations involved in the preparation, review, 
and approval of the FSAR. 
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The SAR for Outdoor Waste Management identifies 34 individual waste management cells 
(WMCs) each having a unique identifier and location description. There are cwently no 
approved WMCs. However, the waste currentty stored on the Building 779 foundation 
(proposed WMC-776-1) is an outdoor storage area cuffentIy operating under an approved interim 
control set included on the Site SAR Authorization Basis Document List. Kaiser-Hill also 
provided the ]REF0 with a map identifying the locatbns of the 34 WMCs. This information was 
used to evaluate the proximity to potential h m &  including vehicle traffic, combustible 
materials, and flammable gases such as propane. The RWO walked down several of the 
proposed locations to verify pmpr siting of designated WMCs. Siting cribria provided in the 
SAR for Outdoor Waste Management (including the Appendix A red-lined page changes), are as 
follows: 

e 

e 

WMCs will be located no less than 850 meters frum the nearest Site boundary 
{minimum distance used for evafuating the dose consequences tcr the public), 

s than the following distances from propane storage 
IIon tanks, io0 feet &om 5Wgallo a&, and W-fW 
overpressures from a b 

nt gas jet explosion 
than fS feet from n 
and material handling equipment interaction that 

could cause a rupture of a distribution line), 
WMCs will not be located in a ff& plain (flooding scenarios ate nut evaluated), 
WMCs will be €mated no less &an 30 feet fiom active rrsilroad tracks (impacts from B 
train accident are not evalu 
WMCs will not be locate to a road that is used by fuel delivery vehicles 
with a capacity greafer than 400 gallons (reduces frequency of majar fire). 

WMCs will be used to store low-level and low-level mixed (LspL;LM) waste in various containers 
es, cargo csntsliners, and ckum, SS-@lun drums, wc##le 

ed waste such as 
also be stored. in WMC 

same or higher level of integrity as other appmved conbinen listed in 
containerized waste consisting of plastic, cardboard, g€ass 
secondary containment (e.g., carga container) for storage in a W C .  Operations and activities 
performed in WMCs will invulve xeceipt, staging, storing, inspection, repackaging, certification, 
and shipping of waste contihers. Repackaging acti ies in WMCs will typicdty be lintited to 
those mntainefs that are too lsge ( is , ,  >55? ize 
reduction in support of rr=packaging or &her for 
Outdoor Waste Management. 

o move into an encluse 
activities is not authori 

Subsequent addition uf new requirc a USQ determination. In some cases, a new 
WMC may result in a negative even though the new W C  is considered a Hazard 
Category 3 nuclear facility. However, based on discussions with Kaiser-Hill management, 
addition af new W G s  will require DOE Rm?O approval tu assure that there is documented 
DOE authorization for the new hazard category 3 nuclear facility. In order to clarify this 

June, 2Qo2 
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requirement, Kaiser-Hi11 provided changes to the SAR for Outdoor Waste Management which 
are attached as red-lined pages. 

The Site SAR Appendix J does not evaluate the impact of a WMC adjacent 10 an existing Hazard 
Category 2 or 3 nuclear facility. Instead, each existing nuclear facility where a 7vtTL/1C may be close 
enough to present hazards that could affect the facility must perform a USQD against its existing 
authorization basis to assure that hazards and controls are properly addressed. Technical direction is 
being given that all negatit7e USQDs to authorize W C s  that couid af€ect an existing i?uclea.r 
facility must be provided to XUFFO for review prior to authorizing the specific \%MC (Appendix A). 
Similarly, the addition of new WMCs to Appendix J in the future should include an evaluation of 
increased potential for accidents involving mrrltiple W C s -  RFFO has included this issue as a 
comment to be considered in a futurc revision (Appendix C>, 

Conclusion: Based on a review of the SAR and walkdown of several WMCs. all bdse 
infomation is included and accurately presented. The facility's mission and scope of operations 
we clearly identified and COR tent' with those considered in the hazard and accident analyses. 
With the attaclied "red-lined" changes being approved per technical direction, the RFFO concurs 
with the base infomation. 

In addition, since the Building 779 foundation is already storing wastes and is the subject of a 
discovery issue, Kztiser-Ell shall prombtly implement the hrovisions of this SAR fur this area. 
Technical direction to this effect is provided in Appendix B to this SER. 

4.2 
The hazards and accident andysis contained in the SAR for Outdoor Waste Management was 
derived from the analysis in NSTR-001-02, Nuclear Safety Technical Report (NSTR) Sqfety 
Anrzlysis for Outdoor Wmle Manugeznerrit (Keference 6). This NSTR was developed consistent 
with supporting NSTRs including: 

Adequacy of Hazard and Accident Analyses 

The Site Preliminary Hazards Analysis (Reference 8) provides the hazufd evaluation for the 
immediate worker within the facility and additional ideiiiificatiun of defense-in-depth controls 
for the immediate worker, collocated worker, and public. Collectively these NSTRs prctvidc the 
basis for Chapter 4 (Hazard and Accident Analysis) and Chapter 5 (Technical Safety 
Requirements) of the S,W for 0 oor Waste Management. The gracess wed to develop the 
lizards and accident analyses includmg the use of these NSTRs is discussed in the following 
sections of this SER. 

In developing the SAR for Outdoor Waste Management (Reference l I 5  four risk classes of accident 
scenarios were defined: Risk Class I (Major), Risk Class 11 (Serious), Risk Class III (marginal), and 
Risk Class TS (negligible). The Risk Classes were based on a conihination of the frequency of 
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occun-ence and the consequences of the event as det'ined in the Safety Analysis und Risk Assessnzenl 
Handbook (Reference 12). This approach to risk classification, which is applied to buth 
radiological and chemical consequences, provides the basis for the development of TSR level 
controls andor lower level administrative controls as a basis for risk reduction. For Risk Class I 
and II scenarios, TSR level administrative operating limits (AOh) were credited to reduce the risk 
of the accident to a Risk Class PU or W. For the unmitigated analysis, Risk Class flx or I'\: scenarios 
were not evaluated fwhcr for the purpose of TSR ievel control development, but rely on safety 
managenlent program (ShP) level controis to address these hazards. 

4.2.1 Haards Analysis Review 
The SMZ for Outdoor Waste Management includes detailed analyses of nuclear, chemical and 
physical hazards and energy sources based on a Preliminary Hazards Analysis (PMA) technique. 
This hazards analysis includes the nuclear facility hazards categorizttion and identification of 
scenarios based on natural and mn-made hazads and events. Tabk 3, I-Xazards Descrjprion 
Summary, of the SAR qua~itatively evaluates each potential hazard alorig with its form arid credited 
protect& features as a basis for identifying accident scenarias that were analyzed further in NSTR- 
001-02 (Reference 6)  and the SAR.  The SAL? identifies existing and potential hazards such as 
radioactive sources, radioactive wastes, chemicals, and non-material hazards {e.g., tIm-ma1 
energy sources, pressure sources. and electrical energy sources). The analysis of these hazards 
considers quantity, form, packaging, location, affected or affecting activities, and recognized 
preventive and mitigative features such as safety management programs (SMPs). 

The SAR for Outdoor Waste Mdnagement includes a qualitative analysis of the conseqriences of 
accidents involving chemical and other hazardous materials. Fur WMCs that include wastes in 
Liquid form, this analysis shows that a chemical release could result in adverse consequences to 
the &%Of, collocated worker (CW>> and inmediate worker (Mv). Exposures to these individuals 
are via inhalation and, in the case of the IM', s h n  absorption. The results a€ this evaluation are 
summarized in Table 5 of the SAR. In snmmary, none of the consequences exceed nroderale for 
the MOI and CW. For the W, conseguences were determined to be high due to the possibility of 
short-term exposures of hazardous a.irborne chemicals in excess of the IDLH. 

The nuclear hazard categorization for WMCs is based on the guidance provided in DUE-STD- 
Z 027-92, EIazards Categurizutinn a d  Accideuit Analpis Techniques-fur Cumplinnce wirh DOE 
Ordw 5480.23, Nucleur Safet-y &iu&sis KepotTs rnefereace 9). Each of the 34 WMCs is 
classified as a category 3 nuclear ficility. This classification is based on maintaining the 
inventory ttf Pu239 below W g  for each f\?vlC. The higher 9OOg limit is used in fieu of the 450g 
limt for facility hazard categorization because the configuration and nature of operations in the 
WMGs prec.ludes the potential for criticality. More specifically, a limit of 1Sg fissile is placed 
on individual waste containers stored in WMCs. This limit for individua1 containers exempts 
WhtCs from the Site's Criticdity Safety Program requirenients per Reference 9. This exemption 
assumes an effective fissile material inventory program, which provides assurance the 
requirement is met. 

The Site Preliminary W<wards Analysis (PI-IA) {Reference 8) supports the development of the AB 
documents for Hazard Category 2 and 3 nuclear facilities at the Site. Illis ctocurnent sunmaizes 
hazard identification from a site-wide perspective for all nuclear facilities, inctudiiig waste 
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handling, storage, and shipping activities. 'The Site PNA also documents unmitigated hazards 
analyses and identifies the suite of engineered aid administrative controls avai lable to prevent 
accident scenarios or mitigate accident consequences for the evaluated receptor, This PEL4 
focused on the identification of controls to protect the imniediate worker based on a qualitative 
assessinent of frequencies, consequences, and risks to the immediate worker. From this suite of 
controls, a decision on whether any should be ciesignatecl as a Safety Significant SSC or need 
TSRs to protect the immediate worker can be made. The SAR for Outdoor Waste iCrIanagement 
coiicluded that no Safety Significant SSCs are needed tu protect the immediate worker. 

The SAR for Outduor Waste Management also relies upon the hazards analysis presented in 
NSTR-001-02, &$e@ Analysis for Outdoor Waste Mimagewienc (Reference 6). which applies a 
PEL4 technique to identify and evaluate the hazard? and pustulated accident scenarios associated 
with the types of activities perfomed in WMCs. Based on the infunnation gathered during the 
hazards and controls identification process, determinations were niade on whether further 
cvajuation of specific hazards were necessary. This resulted in a spectmm of accident scenarios 
identihed for further accident analysis. In general, no further evaluation was performed on those 
hazards that (1) could be chat-acterized as Standard Industrial Hazards (SEIS) and (2) had limited 
impact on pasmlated accident initiation frequency, mident mitigation, and ac.cident 
consequences. Industrial hazards that could lesd only tu occupational injury or illness were 
considered addressed by the Safety Management Programs which are discussed in Chapter S 
(Safety Management Programs) of the SAR for Outdoor Waste Management (Reference 1 ). 

Eighteen representative scenarios from the Safety tandixysis for Outdoor Waste Management 
(Reference 6) are listed in Table 9 of the SAR for Outdoor Waste Pllanagement. Fm each of the 
eighteen scenarios, freque arid relative consquences are documented to provide comparative . 

radioac ti ve wastes, c he and non-material hazards (e.&., tkemd energy sources, pressure 
sources, and electrical energy sources). The analysis of these hazards considers quantity, form, 
packaging, location, affected or affecting activities, and recognized preventive and mitigative 
features such as Safety Management PFOgrams (SMPs). 

mnkings. The S,4R i s existing and potential hazards such as radioactive sources, 

The RFFQ reviewed the applicable accident scentzrios in the Safety Analysis for Outdoor Wasre 
Management (Reference 6 )  mcl the Site PHA (Reference 8) to evaluate whether the collective 
suite of co,nrrds were considered in the development of $he SAR for Outdoor Waste 
Management (Reference 1). The RFFO concluded that the control set selection process 
adequately evaluated the suite of controls and were appropriately hctored into the SAR for 
Outdoor ?f'aste Management. 'lle hazards analysis appqxkttely applies the "graded approach" 
for B fIuard Category 3 nuclear facility which handles and stares low-content Po wastes such is 
LLW, LLEL?iV, SCQ and LSA material. i n  addition, the hazards analysis was determind to 
adequately address defense in depth, worker saf'ety, environment81 protection, and safety 
significant SSCs. 

From the hazards analysis, specific accident scenarios were identified for further evaluation. 'The 
accident scenarios were binned into one of the following three general types uf scenarios that 
could yield a radiological release: fire, spill and explosion. The acciclents scenarios that were 
carried forward evaluated the following three types of initiators: operational or internal events, 
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natural phenomena events, and other external events such as a plane crash initiate these three 
general types of scenarios. Consideration was given to both potential consequences and 
frequency when identifying scenarios for further analysis. Of the eighteen scenwios that were 
evaluated in the hazards analyses, seven were selected €or the accident analysis, these are 
discussed frirther in the Accident Analysis Review in Section 4.2.2 of this SER. 

External exptosian hazards from flammable gases were evaluated in the hwlrds analysis and 
screened out froxn ftirther evaluation based on: 1) %%IC siting criteria which woukl eliminate the 
potential damage from a turbulent gas jet detonation 2) waste containers could not be breached by 
the approximate 1 psig oveqmsure from an unconfined vipr cloud eXplQSion Reference 71, and 
3) the consequences of a B E V E  would be no worse than those of the analyzed seismic event (hTH 
Scenario lj. Based on Appendix D (Fuel Gas Systems) of the Site SAR and supporting 
calculations, RFFO disagreed with the Eiaiser-EX~ll rathmaXe fur screening out explosions for further 
analysis. The safety analysis provided in Appendix D of the Site SAR indicates significaht 
overpressures nxiy result €mm B E V E ,  turbulent jet and vapor cloud explosions to the extent that 
wooden waste cratm would be significantly damaged at dist;mces of 100 ft or more fmm such 
explasions. Based on the Appendix D analysis, RFFU questioned the adequacy of the 15 ft. 
sepwdtion distance fmm propane tanks, which was specified as a siting criterion in the SAR for 
Outdoor Waste Management. In particular, RFFO condudtxl that a minimum sepmtiun distance of 
80 ft would be necessary to prevent wooden waste crate damage from 8 BLEVE, As a result, 
Kaiser-%ll agreed to revise the hazards analysis and siting ci-iterion to address these remaining 
issues with flarnmdbk gas cxp~osium. The revised s i h g  criterbn, which is kted in the second 
bullet on page 5 of this SER, provides adequate sepwdtion between propane tanks and WMCs to 
prevent damage to waste containers in the event of B E \ %  or other explosion involving propane. 
These modifications were incorporated in the anached "red-lincd" changes to the SAR (see 
Appeiidix A technical direction) and to NSTR-OOI-02 (Reference 6). 

4.2.2 Accident Analysis Review 
As discussed in Seclion 3.2.1, the hazards analysis sccna~os that \vei~ selected for further 
evaluation in the accident analysis are as follows: 

1. Major Waste Container Fire (involving 8,500 gallons of diesel fuel) 
2. Non-aqueaus l e g ,  flmmable) Liquid Waste Fire 
3. Crane I ~ a d  Drop Resulting in Spill 
4. Seismic-Induced Stwctuml Failure 
S. Lightning Breach 
6. Aircraft Crash 
7. Ground Vehicle Impact 

The accident analysis methadology is based on the methods and Evaluation Guidelines 
established by the Nuclear Licensing Streamline Initiative (Reference 10). This inclucks 
application of ICRP 68 dose conversion factors and higher Evaluation Guidelines than 
previously applied for approval of SAR and annual updates. Radjulogkzil consequences are 
based on 100 rn fur the colJwated Worker (CW) and 850 m for the Maximum Offsite Individual 
(M0i). Doses are hased on the Sire WG Pu isotopic mix identified in Reference 12. 

kne ,  2002 
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Binning was performed to identify the more severe (i.e., bounding) accidents that were 
qualitatively evaluated in the hazards analysis. For the WMCs, the SAR for Outdoor Waste 
Management identified the major waste container in a fuel pool fire and non-aqueous waste 
container fire as bounding for the CW and MOT. These bounding scenarios along with the uther 
five quantitatively analyzed scenarios are discussed in the following paragraphs: 

Major F’asfe Confuifier Fire: This scenario originaHy postulated a diesel fuel deiivery 
truck that is involved in a coliision spilling 5,000 gallons of diesel. This scenario was 
latter revised to involve an 8,500 gallon spill based on the largest fuel delivery truck 
received at the Site. The spilled fuel area was increased to approximately 35,000 fr? that 
engulfs an entire WMC. The Airborne Release Fraction (Am) for this scenario was 
revised to address the potential ejection of lightweight combustible materids and 
unconfined burning with m ARF of 1E-2. However, due to the prolonged nature of this 
fire, the scenario conservatively assumes that the niaterial not ejected behaves as 
unconfined btulting due to the degradation of the waste container. This matexiat is more 
conservatively modefed as unconfined plastics with an ARF of 5E-2. ‘The material at risk 
(MAW) for this scenariu is ‘Mog weapons grade (WG) Pu qraivalent, which is also a TSR 
control limjt for the WMC. Without prevention, the consequences for this scenario are 
moderate to the CW (10.0 rem> and MOX (0.97 rem). The frequency for this scenario, 
without prevention, is rinlikely. This results in an unmitigated Risk Class II event for 
both receptors, which wmdnted further consideration for TSR controls. A s  a result, 
route control for large fuel delivery trucks is credited as prevention, which alone reduces 
the frequency tu txfreemely xtnlikefu. No route control surveillance is identified in the 
TSRs since veri€iication of tkrs control is not conducive to verification via surveillance 
and is already addressed through periodic assessmen1 of the S W .  Since the Site SAR 
already has TSR level controls for on-site transportation of fuels (STC 41, the S A R  for 
Outdoor Waste Management references this existing control. With prevention, this 
scenario is reduced to Risk Class 111 event for both the CW and MOL No defense-in- 
depth controls were identified for this scenario since no practical controls could be 
applied that would further reduce risk. The attached red-lined page change addresses the 
fuel quantity and size. ARF, and route control revisions (Appendix A). 

It should also bt: noted that this fire is slightly dfferent than the h.far;imurn Possible Fire 
Loss IMPFL,) evaluated in the Fire I-1aztll.d~ Analysis (Reference 13). The MPFL is based 
on involving two WMCs each with 9#g Pu that drives the economic cleanup cost 
estimate. The SAR argues that involving twa W-MCs would actually result in iess release 
and dose consequences because the lower 5E-4 ARF would be assumed fur the non- 
qjected MAR because of the shorter duration fire that wauld not destroy the waste 
containers. Therefore, this difference between the MPFL md SAR scenarios is 
appropriately justified. 

Non-aqueous Liquid Waste Fire: This scenario pustulates a fire involving non-aqueous 
(e.g. ,  flatmiable) liquid wastes such as organic solvents anct oils. The fire propagates 
from container to container engulfing the entire WMC. The frequency for this scenario, 
without prevention, is nniicipared. The mater-ial at risk (MAR) for the unmitigated case 
is 9Wg weapons gmde (WC) Pu equivalent. For the unmitigated scenario, the 
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consequelices for this scenario are rnoderare to the CW (22 rem) and MU1 (2.1 rem). 
This results in an unmitigated Risk Class I event for both receptors. which warranted 
further consideration for TSR contrck As a result, an additional inventory control of 
15Og \veapns grade (WC) Pu equivalent in a non-aqueous liquid waste fonn for WMCs 
is credited. With mitigation in the €om of invetitory control for non-ayueous liquid 
waste, the consequences (3.6 rem CW and 0.35 rem MOI) we reduced to a Risk Class III 
event for bath the CW and MOI. No defense-in-depth cantrds were identified for this 
scenario since no practical contmls could be applied that would funher reduce risk. 

Crane Loud Drop Remltiny in Spill: During handling by a crane, a large waste container 
is dropped on another breaching both containers. Four additional containers are also 
impacted b>/ the &upped container resulting in the breach of a total of six large waste 
containers each assumed to contain 15g WG Pu. The MAR for this scenario is Bug, and 
the frequency is anticipated. The consequences for this scenario are low (0.31 rem CW 
and 0.01 MOI) resulting in a Risk C h s  IT1 event without mitigation. No specific 
controls are credited for this scenario other than the specific SMPs identified in Chapter 3 
of the SAK fur Outdoor Waste Management, 

S&mic-lrzduced Srmcttmd Failure: An earthquake is postulate8 to cause the collapse of 
an adjacent structure or structures resulting in the breach of all stored waste containers. 
This scenario is applicable only to some of the 34 WMCs. The ?VMCs affected include 

WhK!-559-4, WMC-3'71-3, and WMC-MS-6. The frequency of tX5s event is assumed to 
be imlikely based on the seismic history of the region. Since all containers in the WX'IC 
rtre involved, a MAR of 900g WG Pu is assumed involved in the confined spill with an 
A R W  of 1 E-4, As a result, the consequences of this event are low (3.1 rem CW and 0. I 
rem MOI) resulting in a Risk Class XI1 event without mitigation. Other than the "300g 
WG Pu inventory limit, no specific controls are credited for this scenario other than the 
SMPs identified in Chapter 3 of the SAR for Outdoor Waste h%anagexnent. 

?%%lC-707-2, RMC-776-2, WlWC-776-3, WMC-776-4, 'cVMC-776-S, WMC-776-6, 

Lightning Breach: This scenario involves a large waste container 'being struck by 
lightning causing rapid heating of it contents including any residual liquids, which could 
result in rapid pressurization and rupture of the container. The frequency of this event is 
judged to be anticipated for those WMCs that are not in close proximity to high profile 
objects. For those WMCs which are in close proximity to high profile objects, the 
frequency is reduced to beyond extremely unlikely. The MAR for this scena& is 15g 
WG Pu (Le., one box or cargo contsliner), The consequences of a ligitxtiiing strike are low 
(0.73 rem CW and 0.03 rem M01) resulting in a Risk Ciass 1x1 event (assuming 
araticipaterl frequency). No specific controls rtre credited for this scenario other than the 
S W s  identified in Chapter 3 of the SAR for Outdoor Waste Management. 

Aircrufi Ct-ash: The aircraft crash scenario results in a 800 ft' fuel pool Fire that spreads 
ultimately involving the entire WMC (assuming the WMC consists of' wooden waste 
crates only). The frequency of such a crash is cansidered to be extremely udikely. Since 
all contaiiiers in the WMC are involved, a MAR of WOg WG Pu is assumed. If multiple 
WMCs were involved, fewer containers would be breached effectively lowering the 
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MAR. The crash impact is assumed to breach 255% of all the containers and result in an 
uncontined material release from the fire, with the remaining 75% modeled as confined 
material fire releases. The consequences of this event are low (4.8 rem CW and 0.4 rem 
l\/rOI> resulting sn a Risk Class 15’ event without mitigation. Other than the 9OOg WG Pu 
inventory limit, no specific controls are credited far this scenario other than the SMPs 
identified in Chapter 3 of the S A 8  for Outdoor Waste Management. 

Frouiid Vehicle Impact: This scenario postulates that a vehicle such as personal 
automobile, tnick, or emergency response crashes into a WhiK bredling lU% of the 
containers. The frequency for this scenario is nnficiptz$ed, and the MAR i s  9QOg WG Pu. 
The consequences of this event are low (0.3 rem CW and 0.01 rem MOI) resulting in a 
Risk Class XI1 event without mitigdttion. Other than the %x)g WG Pu inventory limit, no 
specific controls are credited for this scenario 0 t h -  than the SMPs identified in Chapter 3 
ol the SAR for Outdoor Waste Management. 

The assumptions of the accident scenarios as documented in the waste activities NS’rR-UO1-02 
(Reference 6j are generally consistent with the NSTR-010-01 (Reference 11 j evaluation for TRU 
and LLW wastes. Any apparent differences were discussed during the review prwess and 
resolved in the f ind  submittal. Two of the scenarios (the fire involving 8,500 gallons of diesel 
fuel and the fire involviiig non-aqueous Xiquid waste) have unmitigated risks that exceed Risk 
Class ITI for the CW and MQI. Therefore, consideration of additional TSR controls is waxinted 
thereby reducing the risk to the GW md MQX to Risk Class XXI. The risk of all ather accidents 
that are unmitigated Risk Class IIX or IV are adequateIy addressed by the TSR ACs and the TSR 
commitment to S,Ws. 

Conclusion: Overall, the hazards and accident analysis is comprehensive and thorough, and 
evaluates a spectrum of scenarios in order to provide a defendable basis for reyuired ct>ntrols and 
development of TSRs. In addition, the hazard categorization for the WMCs is adequately 
determined and justified. ‘CVith the attached “red-lined’ changes being approved per technical 
direction, the RPFO concurs with the hazards and accideiit analyses, and the facility hazards 
categorizatti on. 

4.3 Adequacy of Derivatioon and Developmeat of Technicrrf Safety Requirements: 
Each accident scenario identified in Section 4.5 of the S A R  identifies credited preventive and 
mitigative features. These features are appropriately classified and safety functions are delineated 
in Chapter 5 (Technical Safety Requirements). As discussed in section 4.2.2 of this SER, 
unmitigated Risk Class I and 11 scenarhs resulted in the development uf TSR administrative 
controls. However, no unnlitigattted consequences exceeded the Safety Class EvaIuatian Guideline 
of 5 rem to the public (Relerence 3U). For the unmitigated Risk Class 111 or Tc/ scenarios, no 
further evaluation was performed since these scenarios do not result in unmitigated consquences 
higher than nzodemte, The risks associated with $1 of these scenarios are adequately controlled 
by TSR administrative operating limits (AiOLs) and S1\/xps. No safety class or safety significant 
SSCs are associated with WhlCs. 

A h g  with the SAR for Outdoor Waste hfanagenicnt, Kaiser-IliII submitted a page change 
(PGC-RFP-OI.2226-MAN) to Chapter 7 of the Site SAR which was included in reference 1. 
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Once the TSRs for outdoor waste management are approved and implemented, the current 
Chapter 7 controls on wooden XLW crates will be deleted from the Sitc SAR, Based on the 
analysis presented in NSTR-OO1-02 aiid the SAR for Outdoor Waste Management, the 
unmitigated consequences and risks no longer drive the need far these wooden waste crate TSR 
level controls. 'This is primarily due to a ehangc in methodologies as permitted in the Nuclear 
Licensing Streamline Initiative (Reference 10) which allowed the use of higher Evaluation 
Guidelines and lower dose conversion factors from ICRP 68. The new aiialyses are consistent 
with the evaluation of TRU waste facilities applying the same methodology. The Outduor Waste 
hlanagenient TSR ACs and commitment to SMPs are adequate for outdoor storage of wooden 
waste crates. 

The RFFO review determined that the swrveiiisnce requirements for verification of AULs 1.1 
and 3.2 were inadequate. Theses surveillances (SRs 5.6.1 through 5.6.7) wauld not he required 
in the event that some other, unspecified method was used to verify compliance with AULs 1.1 
<and 1.2, Changes to these SRs were identified and incorporated in the attached "red-lilted" changes 
(see Appendix A technical direction). 

As previously discussed in Section 4.2.2 af this SER, the SAM? for Qutdoctr Waste Management 
references STC 4 as a TSR level control on the routing of' fuel delivery vehicles. As described in 
the accident analysis, this control is intended to prevent fuel delivery vehicles (> 400 gal.) from 
diiving on W C s  or on roads adjacent to WMCs. However, STC 4 is not specific with regards to 
any such limitations. These 
modifications were incorporated in the attached "red-lined" changes (see Appendix A technical 
direction). 

As a result, Kaiser-K1l proposed madificatians to STC 4. 

The Site SAR Appendix 5 Section 4.9 derivation of TSRs does not present the correlation of the 
control to the hazards and accident analysis. Since there are only r b  A O b  and the 
comniitrnent tu SAM%, this was deemed adequate for a graded hazards category 3 €acility. The 
II'SR Bases provide adequate linkage between the controls and the hazards and accident analyses. 

-- Conclusion: With the attached "red-lined" charges being appmved per technical direction, the 
RFFO concurs with the proposed control set. The TSRs were determined to prescribe an adequate 
set of con trois consistent with the accident analysis and sufficient to maintain the operational safety 
envelope for each WMC. 

4.4 Adequacy of Programmatic Controls 
Progranmatic conmls encompass the elements of institutions] programs and facility 
management that are necessary to ensure safe operations based on assumptions made in the 
hazards and accident analyses. In the SMi for Outdoor Waste Management, programmatic 
controls are identified as Safety Management Progmms (SMPs) in Chapter 3. 

The Safety Management Programs described in Chapter 3 of  the FSAR provide both worker 
protection and defense-in-depth. The SAR identifies 17 site-wide SMPs that are inipteniented 
within each MiMc7. Of these 17 S W s ,  the S M t  specifies 9 that are important to provide defense in 
deprh with respect to the hazards and accident analyses. Admhistmtive Control (AC) 5.7, Safety 
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Management Programs, is identified as a TSR level control. In addition, the Safety Management 
Programs will be enforced through the Price Anderson Amendment Act. 
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APl3ENDf.X A 
DJRECTED CHANGES TO TEE SITE SAR APPENDIX j 

'The following list presents changes that must be made tu the Site SAR Appendix .T aid 'X'SRs as a 
condition for the Rocky Flats FieId Office @FEW) approval of the document. 

1 .  ']The proposed Page Change to authorize outdoor storage of LLW is approved as subnlittcd 
except for the "red-lined" revisions included in the attachment to this SER A4drfendu~n that 
need to bc incorporated into the SAR and TSRs. ,4s long as the attached "red-lined revisions 
are used verbatim (other than pagination ox minor document production changes), 110 further 
DUE approval is required. 

2. Kaiser-Hill shall submit all negdttive USQDs to RFFO 30 days prior to authorizing a WMC 
tltlat could affect an existing It-iazard Category 2 or 3 nuclear facility (excluding oth'er 
TVMCS). 
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APPENDIX B 
XSSUES 'I'O BE ADDRESSED UPON SX'fE SAR APPENDIX J XMPLEM@NfATIUN 

The following list presents issues that shall be resolved during iniplernentation of the Sitc SAR 
Appndix J. 

1. For WMC-776-1, Kaiser-EH shall implement the provisions of this SAR within !XI days of 
the date of approval of this SER. 
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APPENDIX C 
COMMENTS TO BE CONSIDERED IN A FtIl’Um UPDATE 

The followiiig list is nut technic& direction. The items listed beIoav are items that the contractor 
should take into consideration and determine in a future revision. 

1. Based on the locations and cordigurations of each of the 34 WMCs in she SAR for Outdoor 
Waste Management, RF;FO agrees wish the Raiser-1-W analysis which demonsu-ates that an 
event involving MAR in excess of 900 g &e., one WMC) is not credible. As a result, RFFO 
concluded that scenarios involving multiple WMCs did not need to be analyzed. Wotvcver, 
as additional WMCs are added via SAR page change, scenarios involving more than oiie 
WMC may become creditible and. therefore, sboutd be analyzed. In the future, each time a 
new WMC is added to ApFndix J, Kaiser-Will should re-evaluate the possibility of an event 
(e.g., h e )  irivotving more than one WMC. If events involving mort: than one f;t’MC become 
credible based on the location of new W*MC, Kaiser-Hill should revise the supporting 
hazards and accident analyses as appropriate. 
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EXECtiTIVE SUMMARY 

'17his safety analysis provides the final hazard classification and Authorization Basis 
documentaxion for Outdoor Waste Management at &e Rocky Flats Environmental Technology Site 
(Site), Justification is provided for categorizing areas of the Site as Hazard Category 3 "facifities" 
called Waste Managenrent Cells (WMCs). These WFvlCs are specific areas in which Outdoor Waste 
Management activities may be performed. The WMCs are identified and described in Section 2.2, 
WXK Descriptions and are emhated in this safety analysis. 

Department of Energy (DOE) docimients (Refs. I ,  2, and 3) mandate that s&%ty earalu&om 
Ex: performed for nuclear facilities within the DOE mxlear complex that have the poteniid to 
adversely a R c t  the kealth and safety a€ the wurkers, the public, or the envirum~ent. The controls 
listed in Section 5,  Technical Sufety Rqui~ement,~ are placed uri W C s  to maintain a Hxm-d 
Category 3 designathi and pevent the introduction of materids that would invalidate the safqty 
antilysis basis docmmrted herein. 

A readiness determination wilt be perfomed prior to start-up of waste rnmageinent mtivities 
at a WMC, md will include verification of compfiance with the contrds listed in Secticm 5, 

The accident scenario results fix each ctf the bounding cases itre summarized in Table 1,  
~ 0 t i d h . g  Accident &'c~~EF~Q Results. 
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Table 1 Bounding Accident Scenario Results 

Accident Scenario 

9.7-ME- 
ljie 111 111 Extremely I .-LWE+I 

Moderate Unlikely 

Anticipated 

Anticipated 

1. Major Waste Container Fire 
& W X , S O O  Gatlans of Diesel Fuel, 1 WMC 

2. Major Waste Container Fire 

Moderate 

111 3.6E-0 SSE-I 1 
3.IE-1 1.152 

LOW 

L w  1 Non-Aqueous Liqiiid Waste Fire Low 

111 fJX Low 
3. Spill 
Crane Load Drop 

Ground Vehicle Impact 
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identificationlev~lua~on and accident analysis are consistent with NSTR-OI0-01, Safety Annlysi.~ 
for Wuste Managernen& Activities (Ref. 5). The storage/handling (SH), generation of waste (GN), 
and routine activity @A) modules as defined in NSTR-010-01 are the applicable actit7ity modules 
for the scope of this safety analysis. 

The MAR assumptions used for this safety analysis are consistent with the nature and 
objectives of the Outdoor Waste Management mission. The activities will be conducted through Site 
closure, and waste will be generated from D&D facilities and ER projects. The waste stored 
outdoors is waste intended to be shipped offsite. There may be mcasions when packaged waste 
items are found to be overloaded (ie., greater than &e limits imposed in Section 5, Technical Sujktv 
Requirenwzts). This safety analysis evaluates higher grm maunts to account for these potential 
situations, but does not permit the con€iguration as part of normal routine operatkxis. A required 
action to  move overloaded packaged waste iterns from the waste: starage ama to an authorized area, 
or to restore compliance ~rithjn a specified time frame is defined in these cases. The per-container 
inventory limits are based on the standard Site L L W U W  pickage values and transportation 
values for SCU and bulk U W  items. 

This safety analysis considers accident initiators unique to Outdoor Waste Management 
activities. For example, accidents involving large quantities of flammable liquids associated with 
tractorlirailers and fuel delivery vehicles must be considered in the midst o€ outdom waste storage 
arrays. Liquid waste foms (including non-aqueous liquids such as solvents, oils, etc.) are dso 
unique in terms of the quantities involved. Lightning as an accident initiator is also unique in that 
waste containers may be stored away from builhng structures such that they are not "shielded" by 
the structure from direct lightning strikes. This AB document provides a bounding set of 
representative accident scenarios with a set of controls ta safety manage waste outdoors. 

This safety analysis provides authorization, from a nuclear safety standpoint, for the outdoor 
management of radioactive waste {including Z ; L W / W ,  SCO, md LSA materials), and for the 
outdoor storage of contaminated wastewater or organic solutions, The transfer and shipment of 
waste materials is addressed sepakly in Chapter 8, Trmsportadoiz St-&ty ha[vsis, af the Site S A R  
(Ref. 4). Activities involvinn txmke€&packagd waste: & & c ~ l m d i n g  d o c k - - c A - k ~  
&s--me mvei&-esullrated * w in the facility-specific Authurization Basis (AB) 
documentjs). Activities invalvinxmckasd waste -at a facility 1-k (i.e,+ loaded on a 
p- transfer vehicle 1 i s  evaloated ~F-wx&- * I in the Site SAR Transportation Sa€ety Analysis. 

This safety analysis &so provides authorization for the packaging and repackaging of waste 
not involving externally contaminated packages. Large containers such as cargo containers or truck 
trailers may require repackaging in ~ s p n s e  to an out-of-compliance condition with the AB or Waste 
Acceptance Cri (WAC). Such containers are typicdilly too large to muve into a facility and are 
pckage&rqwkagd outdoors, The packaged waste destined for these targe containers are typically 
packaged to suppost radio1 d release criteria and are not externally cankminated. This type of 
waste can be paclragedhpackaged outdoors in accordance the Radiological Protection Program. 
Smaller containers (e.g., d m s ,  wooden waste boxes, e&.) may require that all barriers to the 
contaminated waste @.e,, packaging materials) be breached in order to repackage the waste. These 
containers are typically paekagedlrepackaged inside facilities as ad& tional confinement may be 
necessary in order to minimize the spread of contarnination. While the accidents associated with the 



be necessary in order to ininimize the spread of contamination. While the accidents associated with 
the unconfined packaging and repackaging of externally contaminated waste are equivalent to tliose 
analyzed in this safety analysis. the corresponding normal operational releases associated wit11 that 
activity are not analyzed. 

If a waste container exceeds the applicable bounding safety analysis values defined in this 
document, repackaging and/or storage of the containers must be evaluated on a case-by-case basis. 
‘me containers may also be subject to requirements under the Criticality S&>ty Frogmi i€ the 
bounding safety analysis values are exceeded. 

Outdoor Waste Management is intended to cover radioactive niaterrid packages with low Pu 
content but can also include packages with tmiium. Low Pu content waste is intended to cover 
waste that is generally designated as LLWILLMW, SCO, or LSA material. Due to the significant 
differences bekvem radiological dose consequences for Pu and wmiuni, packaged waste cm contain 
significantly larger amounts of  uranium and remain bounded by the Pu package nuclear safety 
analyses. However, storage of wm.ium waste is subject to the requirements of the Criticality Sdety 
Program. 

Designated meas in which radioactive packaged waste is stored are referred to as Waste 
Management Cells (WMCs). Tf~e W C s  are idexrtif3ed and described in Section 2.2, WMC 
&scp.@~ium and are evaluated in this &ety analysis. Conk& are placed on Wh4Cs to maintain 
a Iimitrit Category 3 designation and prevent the introduction of materrids that would invalidate the 
safety analysis basis documented herein, A readiness deterinination will be performed prior to start- 
up of waste management activities at a WMC, and will include verification of compliance with the 
controls listed in Section 5, Technical &@y Requirements. DOE-RFFO apprwa? ofa page change 
to this Appendix J is required to add a new % % f C . C  + -  -I . 

The de ty  analysis uses a hazard identification checklist and description table to provide the 
fimiework for the hazard evaluatjon. Standard hdustrial hazards are not m l p e d  further unless 
they initiate a retease of hamdous materials or worsen the consequences ofa haadous  materid 
release. This safety analysis is intended to provide the bounding analyses for Outdoor Waste 
Management at the Site. 

Potential accidents associated with Outdoor Waste Management activities (eg, fuel pool 
tires, ground vehicle impacts) that could negatively impact an adjacent Ilaztzard Category 2 or 3 
Nuclear Facility are either (1) d p e d  in faciGty-specific AB document(s) or (2) must be screened 
against both the facility AB documentfs) artd t i i s  Site S A R  Appen J ushg the Unreviewed Sa€ety 
Question Determination pmess. This Site S A R  safm lsalysis evahates pkntlid hpacts &x%-bt 

djw&&mea- a- 
has on the - 

-We. For instance, a seismic event could cause a nearby structure to fall 
onto packaged waste items stored on a Wh4C. 

. . .  
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The lager waste containers (e.g., cargo containers, Industrial Package (IP)-%, elc.) would 
generally have larger net weight capacities and would therefore have a larger allowable Pu content 
than the 3 grcvns associated with standard boxes and crates and the safety analysis sets their limit to 
6 grams which is consistent with Department of Transportation (DOT) limits for specific types of 
shipments. The Site generally associates the 6 gram limit with SCO waste material lirnits. 

Bulk storage of aqueous waste in tanker trucks supports cullection of wastewater h m  onsite 
waste transfer stations and the pumping/collection of aqueous waste from valve vaults, excavations, 
arid rnhnhofes or other locations. In addition, the bulk storage o f  organic waste in tanker trucks 
supports collection of the solutions %m onsite containers or lanks in preparation for removal of the 
waste soiutions fmm the Site. The contaminated low Pu content w%*xmter or organic soiutions will 
be stored in tanker trucks that could have a capacity afS&48,5UD gallons, and also will be stored 
in waste drums. 

W 2 . 1 . 2  Waste Generation (GN) 

The Waste Generation module involves the generation of radioactive waste (including 
LLW/LLMW, SCO, and LSA materials) or HA2 during incidental spill cleanup, construction, and 
decontamination md decomxnissio3ling (DaI3) activities. Waste containers are packaged and f i k d  
as a normal activity within the Waste Generation module. 

The hazards and accident andyses specific to Waste Generation are hounded by the Sfl 
activity maiyses. Waste container receiving, handling and storage activities in support of this 
module are addressed in the SH module discussion above. Routine activities responsible for the 
generation of waste (e.g., construction, rnainteiiance, repair erc.) are addressed in the Routine 
Activities module below. 

4&32.1.3 Routine Activities (RA) 
The Routine Activities module involves only those activities generally necessary to support 

day-t&y conduct of outdoor waste storage activities (e.g., maintenance, comtructioxg surveillance, 
and general housekeeping required for control of combwtible and hazardous materials). Primary 
waste container pwkagits is not breached under normal operating conditions in the Routine 
Activities module. The hazards and accident analyses specific tu Routine Activities are evaluated 
as part o f  tlie safety analysis. 

Maintenance activities may incfudt: use of heavy equipment fur grading, paving or other 
surface preparations, and repair work on transport vehicles or cargo containers, ctc. Construction 
includes Integrated Work Cuntrof. Program (IWCP) activities including nmdificiitions to or 
expansion of waste storage surfaces {i.e., asphalt or gravel pads, eft.), These activities include 
grading, paving, or other surface preparations, 

l 

Surveillance activities predominately consist of routine WMC operator rounds, including 
maintenance of logs and records; security force tours and response actions; and programmatic 
inspections and audits (e.g., ertviromientd cumpliance assessments, fire protection and radiological 
protection sun~eys, and audits from federal, state and local authorities). 
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1 M 2 . 2  WASTE MANAGEII/IEPU'T CELL (WMC) DESCRIPTIONS 

The locations and descriptions of designated WMCs are provided in Table 2. Each of' the 
U'hlfCs will meet the siting criteria identified in Section 3, Sc$ely Management fmgnmzs, as derived 
in Section 4, Hazards and A4ccicl'ent Anu[vsis. 

Table 2 WMC Descriptions 

WMC-37 1-3 

WMC-371-4 

WMC-707-1 

RMC-707-2 

iwe-707:3 

_.I , .  I -- 
D n 

---x- 

&ea located west of hilding 371 in a north-so& orientation between 
two roads, beginning at the intersection of roads near the southwest 
comer of the building and enending to the north and northeast between 
the tn7o roads to the point where the interior road (main building-access 
road) turns due east. 
&ea located north ofthe noi-theast corner of Building 371 and north of 
Building 374 in the location previously occupied by the Building 374 
potassium hydroxide tanks, nitric acid tanks, process wastewater tanks, 
cement silo, and associated ancillary equipment and buildings. This 
W M G  extends from \vest to east, 30 feet north of  BuiIdings 371 and 374 
and south of the main buildingaccess road on the north side of the 
Protected Area @A>, beginning at the dock 18T access road and ending 
at the north-south road on the east side oEBuilding 374, 
Area located north of Building 371 extending from west to east, 30 fee%- 
north of Building 371 and south of the main buildingaccess mad un the 
north side of the PA, beginning to the north of Door 20 and extending 
eatward to &e dock 18T access road. 
&ea located north uf Buildings 371 and 374 extending west to east 
between the main building-access road and the nlinor road located at the 
slope break ofthe hill extending down to the nort13 access road. This 
W C  extends fbxn the no&-to-east turn in the main building-access 
road to the eastem side of the north-south road on the cast side of 374. 
Tbis WMC consists of two mas located on the west side of Building 701 
(each area is a b u t  40 feet wide by 110 feet long). These areas are 
located west of the paved road on the west side of Building 703, east o f  
Building 564, along roadway beside utility pole D5-364, and along 
roadway beside utility pole C5-362. 
Area 50' x BO' east of and inmediately adjacent to the foundation ofthe 

Area located within a 3U-ft wide perimeter of the outside walls of 
Building 707 and 778 and ending at the interface between B778 and 
776/'777. 



Waste Management Activities. Therefore, depleted and enriched uranium are not isotopes of concern 
for this 1iaZ;rrd Category determination. 

The gram inventory threshold between a 1 lmard Category 3 Nuclear Facility and a Hazard 
2 - % I  Category 2 Nuclear Facility for anericiun-241 is 16 gram. . I  

I A t  Rocky Flats, high m~ericiuni wastes do 
not fali in the category of LLW (Ref. 7). Tbcrefore, americium-241 is not an isotope of concern for 
tlis Hazard Category determination. 

. I  

The final Xiazard Category detennination is provided in Section 4.8, Final Huzard 
ClassrJEcutiun I 
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U 2 . 1 . 2 . 9  Waste Management 

The hazard evaluation relies upon the W M  Program to ensure packaged waste is configurcd 
such that the hazards remain Standard Industrial Hazards and do not impact the WMCs. The hmrd 
evaluation a1.w relies upon the WA.4 pmgram to ensure that radiation associated wjth packaged waste 
does not adversely impact the onsite worker due to MrRiiC siting, and to ensure that hilmnloils waste 
packaging properly confines the materiais. 

The safety analysis assumes that the following NMC siting criteria are met: 

I 

WMCs will be located no less than 850 meters from the nearest Site boundary 
{minimum distance used for evaluating the dose consequences to the public), 
MNCs \vi11 be located no less tlmi the following distances from propane storage 
tanks: 126 feet from 1,000-gaIlon tanks, 100 feet from 500-gdlon tanks, and 90 feet 
from 250-gallon tanks (larger overpressures from a boiling liquid expanding vapor 
explosion - BLEW and close-in turbulent gas jet explosion are not analyrd), 
WMCs will be located no less than i 5 feet &om 
&natural gas distritrution lines (minimizes the mount of vehicle and material 
handling equipment interaction that could came a rupture of a distribution line 

W C s  will ilot be located in a flood plain {flooding scenarios are not evaluated), 
WMCs will be located no less than 30 feet from active railroad tracks (inipacts from a 
train accident are not evaluated), and 
WMCs will not be located adjacent to a road that is used by fuel delivery vehicles 
with a capacity greater than 400 gallons (reduces frqqrreiicy of major firej. 

?)> 

The safety analysis also assumes that packaged waste in W I C s  is Site-approved (ie, in 
compliance with applicable proce:dum and Quality Assurance specifications). This is an inherent 
assumption that preserves the damage ratios applied in the safkty analysis, 
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4 HAZARDS AND ACXXDER'T ANALYSIS 

4.1 ANALYSIS METHODOLOGY 

The hazards and accident analysis for Outdoor Waste Management is documented in Nuclear 
Safety Technical Report NSTR-001-52 (Ref. 8) aid is summarized in this Outdoor Waste 
h3anagemenf Safety Analysis Report. The hazards md accident analyses were perfanned to support 
the activities described in Section 2, Ombw Waste Mafiagcmext Acfivifim, for arcas designated as 
Waste Management Cells (WMCs) and supports the final facility hazard categorization discussed 
in Section 4.8, Final Ei'aarci Categoriztrtion. 

Table B-2 ofthe Site Preliminary Hxards Analysis (Ref. 9) was reviewed to assure that all 
potential hazards were considered during the development Q€NSTR-001-02 and this safety anrtlysis 
document. NSTR-001-02 includes a f f m d  Description Smxnaiy Table that identifies and 
documents potential hazards in t ams  of quantity, form, pactckaghg, aExted or afYecting activities, 
and recognized preventive and/or mitigative features associated with the hazards. The Hazard 
Description Swunq includes additional hazards unique to Outdoor Waste Management activities 
and is provided as Table 3 in Section 4.2, Hcli-ard Iden@%atjm und Descr@tim. 

Based on information contained in the Site PHA and the Hazard Description Summarg: 
Table, determinations were nlade in NSTR-001-02 on cvhether f d i e r  evaluation of specific h m d s  
was necessary. In general, no fnrther evaluation was pexfamed un hazards that (I] were 
characterized as Standard Industrid Hazards and (2) have limited impact on postulated accident 
initiation frequency, accident mitigation, and accident consequences {in other words, hazards that 
do not contribute to accident source terns and are not accident precursfrrs, initiators, or propagators). 
Standard industrial h z a d s  itre considered controlled by impleinentathn of Site Safety Management 
Programs (SRIps), including DUE-prescribed occupational sa€ety and health standads, and are not 
esaluated further unless they could initiate a release of hazardous mtterials or worsen the 
consequences of a hazardous material release. 

For hazards that were detennined to require further evaluation, NSTR-QQ1-02 considered 
(1) scenario progression and related activities, (2) determination of accident types, aid 
(3) a qditative assessment of scenario frequency. Based on these considerations, a set ofgexreraf 
accident wnarios was identified that is considered important to the development of WMC contxals. 
This set of accident scenarios is sunmarized in Section 4.3, Hazard$ EvaZuutjcm. At this point in 
the hazardslaccident mfysis process, the descriptions and frequency assignments are general and 
have not been adjusted to reflect ttctivity-specific conditions and agerations associated With Outdoor 
Waste LManagement. There are hw-tlxee general types of accident scenarios that could yield a 
radiological release: fires, &pills and explosions. Operational, natural phenomena, and external 
events may initiate these general types of scenarios. Explosions were dismissed from further 
analysis in NSTR-001-02. 
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Xuclear criticality accident scenarios are not evaluated further as discussed ia Section 4.3, 
Hazards Evaluation. 

Selection ofAccident Scenarios Requiring Further Evaluation 

NSTR-OOl-02 fiirther evaluated the general set of accident scenarios coilsidering activity- 
specific conditions and operations. For each genera# type of accident scenario multiple specific 
accident scenarios werc identified'postulated based on the operational acthity being performed, 
storage andfor handling configuration, coiit&ner type, waste type? e&. 

NSTR-00 1-02 identified a representative set of accident scenarios based on a comparison of 
the initial respiPabk source term (TRST) for each of the specific unmitigated accident scenarios. Tile 
IKST was calculated by multip€y.ying together the material-at-risk (MAR)? the darnwe ratio (DR), and 
the airborne respirable release fraction ( A W ) .  Eighteen (I 8) accident scenarios (see Table 9) were 
identified as representative for Outdoor Waste Management activities and include fires, spills, 
natural phenmnena hazard events, and external event scenarios. flrese scenarios, summarized in 
Section 4.4, Selection of Representative Accident &e;rzcarios, are carried forward in this safety 
analysis report in order to determine the bounding accident scenarios to be analyzed. Selection of 
the bounding accident scenarios is discussed in Section 4.5, Bozrnding Accident Scenarius. 

1 4.442 HAZARD fDENT'ltF€CATION AND DESCRIPTION 

This section identifies the radioactive materials and other hazardous materials present during 
Outdoor Waste Management activities as tvejtl as identifjkg hazards and energy SOUTCCS that may 
contribute to B radiolo@caf and/or toxicobgical release. Table 3 is the I-kumd Description Sumnrary 
Table from NS'PR-001-02 aid lists potential hazards in terms of quantify, form, packaging, affected 
or &ecting activities, and recognized preventive andlor mitigative features associated with the 
hazards, Table 3 identif'ies those hazards tbat were further evaluated in NSTR-010-01 (2SW4&% 
&Ref. 5) with a "Further Evaluated" iiotation in the Credited Protective Features cofumn. Under 
the Remarks column, the first set of applicable SMPs address how the identified hazwaenergy 
source is controlled and the second set stddresses worker protection. 

I 
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Table 3 Hazard Description Summary 

4. 13.8 kV 
Tmnsformers 

high voltage] 

Std. transformers 
For conurrting Site 
power (13.8 kv) to 
facility power 
(48OV). 

rnpact barriers 
,cement 
x h ) ,  fenced 
:ncIosum, 

lesign. 
:quipment 

___---_-- 
A. Senled Sources Site stnndxd 

instrument 
calibration sources, 
radiological 
nmnitoring sources. 

Site standard 
scaled source 
packaging, 
equipment 
design. 

_I_-- 

SH, KA 

SI?, GN, 
K4 

lmpact barriers, inwlated enclosure [CM, 
osartrl 
Ssaridard PPE, insulated clothing, 
insulated took [OS&XH, TSM] 
Equipment inspection, postings, I,OiTO. 
training work planning, work 
iastnrctions, work coiitrul {COOP, DOC. 
IWCP, US&lH, TRAIN, TSMJ 

HAZARD COXI'K(3L 
Packsye/cordainer [MU] 

* Col>fi@lratiUfl CUflkDl [MI 

WORKER PROTECTION 
fi Iscked &inet, shielding, enclosures, 

package/container, wluipment design 

Protmtivc clothing, dosirtietea [RAD] 

RI4'PIAtARA, inventory IracWcorrtrol, 
training, work planning. work 
instructions, work control, QA [COOP, 
ROC. IWCP, QA, RAD, TMW] 

IMRl  

* Monitoring, packape inspection, labeling, 

____I-. 
Used as source of' Sit*: electric power. 

@ an Accident Source TrrmiPrecursorlInitiatoriPropagator 
* Lower voltage electric power is considered in Safety 

Analysis a5 fire initiator (see TFIERR.IA.1, ENERGYElezrric 
Power System). 
No direct hmmd to the onsite worker or the public due to 
separation distance from receptors. 
Negligible indirect hazard lo the onsite worker or the public 

. .  I I .  no identified 
rnei;Ilanisrn for impact to waste containers, 

a 

due 1- 

Applicable SMPs: CM; E R E ;  NS: and WM. 

Standard lndirstrial Hazard 
* Worker electmcution or bum risk. 

Applicable SMPs: CM, COOP; DOC; IWCP; OS&U-I; TRAIN; 
and TSM. 

Used for iostniment calibration, including po rWe equipment, and 
rdiological monitoring. 

Not tin Accident Source TermiPrecursor/InitiatoriPrl?pagator 

0 

No direct hazard to the m i t e  worker or the public due to 
low energies and separation distance from receptors. 
Negligible indirect hazard to the onsite worker or the public 
due to low energies arid no identiikd mechanism for iinpnii 
to waste containcrs. 

Applicable SMPs: W. 

Standard Industrial Hazard 
Worker radiation exposure risk, 

Applicable S1cfps: COOP; DOC; IWCP; QA; RAD; and TKAIX 
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4.3 HAZARDS EVALUATION 

Table 4 lists the general accident scenarios applicable to Outdoor Waste hfanagement 
activities by scenario type. The table provides a description of the scenario progression and related 
activities as well as a qualitative assessment of scenario frequency. These general descriptions and 
frequency assignments do not reflect activity -specific conditions and operations associated with 
Outdoor Waste Management. For example in the description of the small fire scenario the waste 
type, container type, container storage configuration, MAR loading, associated activity, available 
mitigative features, etc. are not yet considered. Such activity-specific conditions were considered 
in NSTR-UOI-02 in order tu identify a set of representative accident scenarios. Representative 
accident scenarios atre discussed in Section 4.4, Selection of Representutive Accidenf Scenurios. 

Tabie 4 General Accident Scenarios 
--.__I..- 

.-.. , 
FIRE 1 SMALL. Transient combustible materials (e.&, plywood, wooden pallets, 

flatnmable/combustible fiquids, etc.) may be present in and around WMCs. Tf conibustible ' materials are inadvertently stacked against or are in close proximity to waste con1ainers and 
are ignniied, severat waste containers can be expwed to enough therind energy to came lid 
or lid seal failure md venting of radioactive materials. SrVtALL fke scenarios can be 
initiated by electric power or hot work and are judged to be unticipdedevents without 

FIRE 

prevention. 

MEDIUM. in the event that the combustible loading increases above that involved in a 
SMALL, fire scenario. a MEDIUM fm can result that impacts additional waste contajnexs 
beyond those involved in a SMALL fire scenario. Additional conibustible loading may 
include leaking fuel ftom a fork-truck OF tractor, or an excess m u u n t  of traasient 
combustibles. MEDIUh4 fire scenarios can be initiated by electric power or hot work and I are judged to be anticipated events without prevention. 

I - 
FIRE ?-LARGE OR rVfA JQR (up to 400 gallons of liquid fuel). A larger fire cm result 

that impacts additional waste coritainers beyond those involved in a MEDIUM fire scenario 
due to leaking fuei fkum a gasoline or diesel fuel-powered tractor ox fix1 delivery vehicle. 
These LARGE or MAJOR fire scenarios can be initiated by electric power, hot work. or 
raiige fires and are judged to be anriciputedevents without prevention. 

MAJOR (up to 8,500 gdlorrs of liquid fuel). A larger tire can result that impacts additional 
waste containers beyond those involved in a LARGE fire scenario due to an accident 
involving a large-capacity fuel delivery vehicle. These MAJOR fire scenarios ci~n be 
initiated by electric power, hot work, or range fkes and arejudged to be uiilikeb events 
without prevention. 

UNCUNT>4INERTZED ITEMS, A fire can result that impacts packaged waste i tem during 1 loading, unloading, storage, and repackaging activities. This fire scenario can be initiated 
by electric power or hot work and is judged to be an anficip~z&ed event without prevention. 

This fire scenario can be initiated by electric power, hot work, or range fires and is judged 
to be an attticipuied event without preventian. 

I- 

FiRE 

-- 
FIRE 

FIRE *KER TRUCK. A fire can result that impacts tanker trucks filled with wastewater. 
_cI-.I 

_._ - 
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Table 4 General Accident Scenarios 

SPILL &: F I E  CONTAINER: EXTERNAL EVENT. In the event of an aircraft crash, two release 
mechanisms are considered: spill and fxe. Such spill and fire scenarios are a combination of 
two sepmte tiiliue paths: (1) container failureiextemd mechanicaliitnpactlnntuxal phenomena 
hazard/ external event (XdPWEE) and (2) container f a i l u r e / e x t e r n a l / t h e r m ~ ~ ~ ~ r e ~ ~ P ~ E .  
During an aircrdft impact into a W C ,  the kiinetic energy dissipated into waste containers can 
breach several containers resulting in a spiIi of all or a portion of the container contents. 
Subsequent to impact, an ensuing pool fm can involve a number of waste containers. The pool 
fire cat1 involve the waste containers spilled due tu aircraft impact (unconfined niaterial fire) 
as well as additional waste containefs that may not have been breached due to aircraft impact 
(cotrfiried material fre). Aircraft crash indrtced spill and fire scenarios are judged to be 
extreme& unlike& events without prevention. 

FIRE CONTA€NER: DIRECT FLAME "MP€NGEMENT, Flammable gas torches are routinely used 
during niaintenance and construction activities. It ,  the event that a flammable gas device f f m e  
comes into direct contact with a stored waste container, a breach of tIie container is possible 
resulting in a radiological release. Direct flame impingenieat scenarios are judged to be 
?&&$y events without prevention and are bounded by the SH fire sceo&os. Therefore. direct 
ff ame impingement fires are not evaitmted fkrcher. 

_11_1____----- 

A fire or spill scei~rio involving DOT Type €3 shipping containers leg., Trnnsurrrnic 
Package Transpart (TRUPACT) Xr] is not included in Table 4 because there are no identified release 
niechanisms for these containers due to the rigor of their constniction. 

An explosion scenario is not included in Table 4 because explosions (~apor cloud explosion, 
twbdent gas jet explosion and boiling liquid expd ing  vapor explosion @LEE]> werx dismissed 
from further analysis in NSTR-QQX-02. The vapor cloud explosion scenario u7as shown to be 
bounded by the EmlirkeZy WPH Scenario 1 : Seismic-lndtrced S'tructwul Failure that involved the entire 
contents of a WMC. The turbulent gas jet explosions and RIBVE event were show to be bounded 
by the unlikely (unprevented) Fire Scenario 1 : Ahjor Waste Cmfcliner Fire (8,500 Gal. Diesel) that 
involved the entire contents of a WMC. The frequency of occurrence of the turbulent gas jet 
explosion (involving acetylene and propme cylinders) and vapor cloud explosion was determined 
to be unlikely without controls. The frequency of occurrence of the turbulent gas jet explosion 
(involving natural gas distribution lines) was determined to be extremely unlikely ~ t h o u t  controls. 
The frequency of occitrrence o€ the BLEVE was determined to be extremely zmlikely without 
controls. WMC siting controls are imposed to enstire that W C s  are sited with a minimurn 
separation distance fiom propane storage tanks and natural gas distribution lines. Therefore, 
explosion scenarios are not evaluated fiuther. 

A criticality scenario is not included in Table 4 due to the limited radioactive materid 
associated with LLW&LMU', SCO, and I,SA materials and the contiguration of waste in Type B 
containers that are "incident-to-ship~ink." For these types of waste, criticalities are considered tct 
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exceeded 1.0. Typical ERPG fractions (at a distance of 1-900 meters), for fire and spill scenarios, 
involving specific Item description Codes (IDCs) range from to IO4 per Nuclear Safety 
Calculation 96-SAE-006 (Ref. 17). 

A low accident consequence has also been assigned to unlikely and exlremely unlikly 
accident scenarios involving containerized mixed waste which result in the release of the contents 
of multiple containers. This low accident consequence has been qualitatively assigned based on 
multiple containers of multiple IDCs being breached and the €ow possibility of exceeding unity when 
summing the individual fractions far ERPG-2 at X ,900 meters or ERPG-3 at 100 meters. This low 
possibility is assumed based on the relatively small number of waste containers that will be present 
in WhfCs, the number of waste containers involved in the hounding accident scenarios, and the very 

I small ERPG hctions determined in Nuclear Safety Calculatiun 96-Sa-006 (Ref 17) for analyzed 
waste fDCs typically stored af the Site. WMCs are located no closer than 850 meters to the nearest 
Site boundary. This distance is 2.2 times less than the 1,900 meters ~ a l m t e d ;  however, the IXPG 
fractions are sufXciently small (orders of magnitude difference) that the conclusions do not change 
for WMCs evaluated at 850 meters. 

Containerized wastes with Toxic Substances Control Act (TSCA) regulated Polychlorinated 
Biphenyls (PCBsj coiild also be present in the W C s .  Site PCB wastes include liquid PCB waste 
forms (oil with FGBs and Rrtorescent light ballasts) and solid PCB waste forms (drained PCH 
equipment, rags, debris, or soils). Liquid PCB waste forms include ID€ 533 (PCB liquids with 
hazardous constiituentsj, IDC 5370 (PGB liquids without hazardous constituents), IDC 97 1 (PCB 
fluorescent light ballasts), and IDC 973 @CB transformers/ capacitors), Solid PCH waste fums 
include IDC 972 (miscellaneous PCB debris). A low accident conseqtrence has been assigned to 
accident scenarios involving containerized wastes with PCB Iiqt& based on the sniall number of 
containers of these IDCs present at the Site, The ERPG-2 and ERPG-3 fractions for IUC 970 range 
from to IO-’ for various accidents (e.g., fire or spill) and container types per Nuclear Safety 
Calculation 96-SAE-006. With EWG fractions in this range, it would q u i r e  a release fiom many 
containers to exceed the low accident consequence level. The storage of TSCA regulated waste 
meets all applicable requirements of the XYCA h.lrcmngenzenf Plan (Ref. 18). 

Table S Chemical Evaluation Summary 

CHEMfCAL OR CHEMICAL SO 

Containerized Mixed Waste 
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4.3.2 Radiological Hazards 

A Surface Contaminated Object (SCU), as defined in 49 CFR 173 (Ref. 211, is a solid object 
which is not itself classed as radioactive materid, but which has radioactive material distributed on 
any of its surfaces. 

Low Specific Activity @SA> material, as defined in 49 CFR 31 73, is a special classifiwtioii 
given to any radioactive material which is dispersed throughout if substance to such an extent and 
in such a form that it pc,ses Jittle hazard even if released in an accident. The consequences associated 
with accidents involving this type of material are bounded by the d e t y  analysis of E,I,W/X,tMW 
materials. 

Facility-specific criticality safety requirements are detailed for facilities that handle, process, 
store, stage, transfer, tranqort fissiombk niaterial (greater than 15 grams per container) in accordance 

1 with the Nuclear Criticality Safw Manual (Ref: 154-4). Factcilities or operational actisities "that contain 
more than a significant quantity of fissionable materia!, but only contiin either waste material 
containing less than 100 nanocuries per gram of transuranic nuclides and no enriched uranium or 
packaged waste material containing less than or equal to 15 grains fissionable niaterial in each 
55-gdLtlon or lager waste &m/paekage, are exempt from the facility-specific criticality safety 
requirements. As such, limitations are hposed on individud container inventory (see Section 5$ 
Techical Sq%ty Requirenzents) to enswe that Outdoor Waste Management activities remain exempt 
&om criticality safety requirements. 

The gmm inventory threshold between a Hazard Categury 3 Nuclear Facility and a f-lazard 
Category 2 Nuclear Facility for depieted and enriched irranitrm is 7 10 metric tons and I 1 0 metric  tons^ 
respectively. The total Site inventory of depleted and enriched uranium does nut exceed X-lmd 
Category 3 quantities. From a radiological dose consequence standpoint, it would take an amount of 
uranjuln that is several orders of magnitude greater than Aged WG Pu to produce the smie dose 
consequence to a receptor. Therefore, depleted and enriched uranium art: not evaluated fi?rther. 

High americium wastes do not M1 in the category of LLW (Ref. 7)  and[ me not evaluated in this 
safety analysis. in-growth amounts of anericiw are accounted for in the accident analysis by 
evaluating -the MAR as a Site Weapons Grade Plutonium (WG pu> isotopic mix per the S&&y Analysis 
and Risk Assessment Handbook @ef. 6)-- . *  
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Xn the packaging of LLWLLLMW or SCO materials into waste containers, it is ofkn &e case 
that the analyzed Pu content ofthe container is not finalized until after the container is placed in a 
WMC. Based on the characterization of the waste prior to packaging, a conservative determination 
is niade about the type of waste involved. lfthe waste is determined to bc non-compliant with the 
per-container inyentory limits in the *Technical Safety I?e:equkements, the container will not be placed 
in a WMC. If the waste is determined to be compliant, the container may be placed in the IVMC 
prior to finalization of its Pu cuntent based on the determination that the waste canfonns to 
LLWLLMW, SCO, or LSA requirements. 3lie container may be placed in a IVMC awaiting 
laboratory analysis of its contents, a final weighing of the container, or an assay of the container. 
Based on the results of the final characterization, the container may exceed the container limits 
associated wiib LLWLLMW, SCO, or LSA materials. 

Table G shows the mount of Aged WG Pu per container evaluated for accident scenarios 
involving metal drums, metal boxes, wood crates, and cargo containers. Wood crates axe intended 
to cover any soft-sided waste containers such as super-sacks, so& boxes, efc. These values do not 
represent container limits in the "Evaluated Maximum Inventory Per Container" cases, but rather 
an upper threshold for the safety analysis. 

Table 6 Waste Container Type MA4R Comparison 

I 3 0.5 

15* 6 3 

Drums 
Low Capacity 
Containers (Net Weight 
Capacity 55,520 Ibs.) 

High Capacity 
Containers (Net Weight 
Capscity 5. 5,520 Lbs.) 
[cargo containers] 

~- [crates or boxes] - 

15" IS* 6' 

This limit set as a b ~ i n d a r y  based on Criticality Safety Program cmcems. 
l'he Aged WG Pu inventory is controlled by being in compliance with DOT regulations that 
effectively tinlit the amount of Pu-239 to 6 grms per SCO shipment. 

* 
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4.3.3 Evaluated Container Types 
For the purpose of this safety analyses, the waste container/’waste item types evaluated in the 
safety analysis are defined in Table 7, Evaltiated Comaimr Types. 

Table 7 Evaluated Container Types 

A metal drum. includes but is not limited to 55-gallon waste d m i s  and various sized overpack 
containers. 

A lowcapacity metal container with a net weight capcity of no more than 5,520 lbs. Includes but 
is not limited to Standard Waste Boxes (SWBs), Sandia Metal Waste Boxes (SAN Boxes), High 
Efficiency Particulate Air (HEPA) Filter Coflhs. WEPA Filter Standard Boxes. 

A low-capacity wooden container with a net weight capacity of no more than 5.520 ibs. Generally 
includes wooden containers of the stme size or smaller than a Full Size Wooden U’aste Box which 
is approximately 4 ft. x 4 A.x 7 R. Also intended to cover soft-sided containers Iike super-sacks. 

A high-capacity WUQ&R container with a net weight capacity in excess of 5.520 lbs. Generally 
includes wooden containers Iarger than Fiili-SiZe Wooden Waste Boxes. 

A high-capacity metal container with a net weight capacity in excess of 5,520 Ibs. Generally 
includes containers larger than SWBs and SAN Boxes including Cargo Containers and iP-112 

Wood Crates 

l--__l -- 
Large Crates 

Large 
Packages 

Containers. 

An un-contllinerked item (MAR values equivalent to high-qacity contilinm) that is usually too 
large to place inro a container and that is packaged compliant with onsire transportation andh 
Department of TmsporWioilt (DQT) requirements. Generally includes large metal items that are I shrink-wrapped or have bad contamination fixatives applied. 

Takers 

Trailers 

Transpurt equipment for moving liquids with a capacity of about &4@23,500 gallons. 

Transport equipment for moving containers and packages. Includes flatbeds and enclosed trailers. 

4.4 SELECTION OF THE REPRIESENTATIVE ACCIDENT SCENARXUS 

The scenario selection process focuses on those aspects of the radiological dose consequence 
calculation model that vary between scenarios. Radiological dose consequence evahations are 
performed using the following equation: 

where MAR 
DR 
ARR1’ 

LVF 
$2 

BR 

Dose = MAR * DR * ARRF * LPF * x/Q * BR * DCF / PDC 

is the radioactive material-at-risk (in grams, varies with scenario); 
is the MAR damage ratio (varies with scenario); 
is the airbrne respirable release fraction (varies with form of radioactive 
material and scenario); 
is the facility leakpath factor (set to 1.0, outdoors); 
is the atmospheric dispersion factor (in dm‘, varies with receptor and 
scenario); 
is the receptor breathing rate (in m3!s, set for heavy activ&y); 
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XICF 

PDC 

is the radiological material dose conversion factor (in rendgram, varies with 
material type); arid 
is the plume duration correction factor (varies with scenario). 

‘%e PDC value is used for accident scenarios with a duration longer than 10 minutes 
(e.g., some large 5resj. The PDC vdue is used to modify the atmospheric dispersion value to correct 
for plume meander during the scenario. The formula used for determining plme meander for longer 
duratioii releases is as foHows: 

wlierc the time base is 10 minutes; %’’ has a value of 0.2 if the plume duration is Less than 
or equal to 60 minutes; otherwise, “n” has a value of 0.25. 

The radiological dose calculation parameters applicable for distingaishing between scenarios 
are MAR, DR, A W ,  xlQ. aid 1PDG; the others remain constant within each accident scenario. 
MAR and DR vary with the scenarios based on package type and event size, A W  varies with the 
scenario Qpe (e.g., fwe, spill, etc.) and with the form of radioactive material fe.g., confined ox 
unconfined), x/Q is affixted by wind speed and mount of plume lofting in a fire event, and PDC 
is time dejxndent (the release duration for the scenarios are assumed to be 1 Cl minutes unless 
otherwise stated). 

The scenarios are compared against each of the applicable parameters of the dose calculatian 
equation and a determination is made as to which scenarios are bounding based on their scores. The 
Atmospheric Dispersion Factors (x/Q and PDC) we extracted f t ~ m  RAXfIDOSE fll-4) and the 
XLEIDIDOSE spreadsheet values yielding the presented results are listed. Table 8 presents this 
information. All of the parameters trend similarly for both the CW and NO1 receptors, with the 
results for the CW being more prominent. Tliaefore, the CW receptor values for atmospheric 
dispersion factors are used to determine the relative ranking presented later in this section. 

Table 8 Atmuspheric Dispersion Factors 

I 6.9SE-4 I 10 I I 
3.59E-4 10 1 1  I 1 

Major Fire i 9,89E-5 I 10 1 1 1  
0.699 I------ Small Fire: 60 min 1.06E-3 60 I 1.431 I 

( I > 

30 1 1,246 I 0.803 
_.I 

M5.60E-4 
6.9IE-5 60 1.431 1 0.699 
3.7833 4 80 2.632 I 0.380 

I t 1.26E-4 10 1 1  1 
.- 
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In those cases where the scenario consequences are composed of multiple components, the 
Iwgest contributor i s  used and multiplied by the number of components to determine a scenario 
relative ranking value rather tXim evaluating each of the components and s u m h g  thein together. 

Individual waste containerlitem MAR values are generally assumed to vary from 0.5 grams 
for Lt'LV/LLMW dnuns up to 6 grams for SCO/LSA items and large containers, However, packaged 
waste in a %%IC may only have preliminary h4AR estimates that may underestimate the amount of 
radioactive material present. This safety analysis evaluates overloaded LI,W:'I;LMW, SCO waste, 
and S A  waste items at a higher amount than the standad Site limits imposed on LLWILLMW, 
SCO waste, and LSA waste items. For larger PACKAGED WASTE items, the MAR is evaluated 
up to an amount that is generaIly associated with a Criticality Safety Program limit of concern 
(i e., 1.5 granls). That is, PACKAGED WASTE items containing less than 15 grams of \VG Pu are 
exempt from any Criticality Safety Program requirements. The intent of eaduating the 
PACKAGED WASTE items at a higher MAR value is to assess overloaded container configiwations 
but not to permit the configuration as part of normal routine operations. The standard Site limits 
imposed on LLW/LLhW, SCQ waste, and LSA waste items remain in effect and waste items that 
exceed those limits are considered to be out-of-compliance with the inventory limits is Section 5 ,  
Technical Safety Reqnciremertts. However, Umeviewed Safety Question Determinations (Zr SQDs) 
do not have to be performed €or situations where the PACKAGED WASTE item MAR vafues are 
below the anaIyzed values. For scenarios that involve waste containers that are "'incident-to- 
shipping," individual waste container MAR values are set to the controlled amount ( . g . ,  0.5 gmis 
per Drum, 3 grams per Box, efc.); otherwise the MAR values are analyzed at the higher values 
specified in Table 6, Wusle Cmtuiner Type I W R  CompuAsoti. Note that in sane of the scenario 
evaluations sptxificdly involving dmns, individual drum MAR values me set to 1 gram. 

For scenarios that involve waste containers that are "'incident-to-shippig," individual waste 
container MAR values are set to the controlled amount (e.g., 0.5 &rams per Drum, 3 gams per Box, 
e x )  because the waste is fully characterized; otherwise the waste item MAR values are analyiad at 
the higher values specified in Table 6, Wmte Cunfuiner Type ALAR C U M ~ ~ ~ S U P Z ,  For the large-scale 

1 accident scenarios (ie.? &4@QX,SOO gallon fuel pool fires, seismic, ad aira& crash), the m a i m m i  
MAR for a WMC (900 g WG Pu} is postulated to be involved in the events. 

Because criticalities a e  considered to be incredible, Wh4C MAR values are set at the nuclear 
facility H& Category 3 upper limit for plutonium €or sittiations where criticalities are not possible 
(i.e., 900 grams versus it50 gram for situations vb7liere criticalities are possible). 

A Fire Haafds Analysis (FHA) evaIuates and assesses the fire hazards associated with 
MWCs (Ref. 22 j. 
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Table 9 Representative Accident Scenario Summary 

Scenario Number 
in NSTR-001-02 

- 
Fire 3: hlgjor Waste 
Comher Fire 
(400 gal diesel) 

MAR 1 Waste 
Container Type 

Entire WMC 
composed of wade 

drunis 

..- 

-1- Intent: This scenario postulates involvement of the largest MAR 
possible in a short duration fire, which results in major lofting. By 
postulating a fuel pool type of fire impacting drums, higher MAR 
inwlvement can occur due to the potential for drum lid loss and 
some unconfmed inaterial releases vemis a confined material release 
fourid h w&n crate fires under similar conditions. The pustulated 
scen;lrio involves the currexltly permitted n?auirnum aniount of diesel 
fuel in a ”unrestricted route, non-bulk fuel delivery” situation 
(400 gallons) in combination with a stacked strangetnent of drums 
with h e  postulated fuel spill footprint (410 drums) involving an 
entire WRlC inventory of 900 granls. The shortest duration frre lasts 
only 10 minutes. This fire must be highly intense to cause drum lid 
loss which yields major lofiing. 

Note: II It is assumed that this fire bounds any situation where inore 
than one WMC is impacted by the he1 spill fm. The conservative 
assumption of involving the entire WMC inventory in the pool fire 
ensures that muIdple WC-impacting fires that involve only a 
portion of their inventory are bounded by this scenario. 

Components: There are three coniponents to the fire: I) MAR from 
ejected material associated with drum lid toss (25% of top tier); 
2) MAR from non-ejected material associared with drum lid loss; and 
3) MAR from drums with seal failure rather than lid loss (75% oftop 
tier and 100% of Iower tiers). 

Summary: 
Part I :  MAR = 103 p n x ,  DR= 0.33, ARRF -- 51.OE-2, xIQ = 
major fire lofting. [largest contributor] 
Part 2: MAR =r 103 grams, DR -- 0.67, ARRF = S.OE-4, x/Q = 
major fire lofting. 
Part 3;  MAR = 797 gams. DR = 0.50, A W  = 5.0E-4, x/Q c 
major fire lofting. 
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‘fable 9 Representative Accident Scenario Sunmary 
--.. .- 

Scenario Number 
in NSTR-001-02 

....-1111 

Fire 4: Mdjor Waste 
Container Fire 
(&&W8,5OO gal diesel) 

M4R / Waste 
Container Type 

Entire \+%IC 
composed of waste 

d m s  

Representative Bounding Scenario Summaq 
--___._~..-._I ~ 

-. 
Intent: I__ This scenario postulates involvement of the largest MAE 
possible in a lung duration intense fire, which xesu1f.s in majo, 
lofting. By postulating a fuel pool type o f f “  impcting drum, hi& 
initial MAR involvement can occur due to the potential for drnm lic 
loss and some short duration unconfined material releases. Tht 
lighter material that is ejected is assmed to have an ARF of 1 E-2 
The heavier material that is not ejected is assumed to have an A H  
of SE-2). 

By exposing the containers to a very long duration and intense fire 
releases in excess of the standard 5E-4 confined material 
&ac&mAW are expected. Whik this release may out be as lag; a 
the bounding% unconfined material wka!wAF@ f ie.,  5E-2), the 
release is conservatively evduated using his 
-M in Iieu of determining the actual @#w% 
fnrt;rmAICF. -The- sterial release from the 
remaining drums is assllnied to occur over the period of an hour as 
the normally confined material pyroiyim beyund the point that is 
iiomally analyzed. Therefore, the ARJ.’ for these drums is assumed 
to be 5E-2.- 

Rie postulated fire involves a bulk fuel delivery vehicle in 
combbation With a non-stacked arrangement of drums irivolving an 
entire W’MC bverrtory of 300 gmms. The initial unconfined material 
release lasts 10 minutes and the remaining unconfined material 
release lasts So minutes. This fre must be highly intense to cause 
drum lid loss and subsequent extensive pyrolyzatisn which yields 
major lufiing. 

E: It is assumed that this fire bounds any sitciation where more 
than one WNC i s  impacted by the fuel $pi11 fire. As the spilled fuel 
pool size gers larger such that multiple WMCs are involved, the pool 
depth decreases making the duration of the fire go down, reducing 
:he subsequent “extensive pyrolyatiun”. Therefore, the conservative 
asumption associated with analyzing the fire as an unconfined 
eelease of an entire WMC ensures that multiple T;tmC-impacting 
fires are bounded by this scenario. 

Zomponents: There are three components to the fire: 1 j MAR fiom 
:jetted materid assaciated with drum lid lass (25% of dntrns since 
;pill footprint can cover entire tVMrC); 2) MAR from non-ejected 
naterial associated with drum lid loss; and 3 )  hUR from &urns with 
;ea1 failure rather than lid loss (75% of drums). 

3art 1 : MI(. = 225 granis, DR = 0.33. ARRF = 51 .OE-2, x/Q = 
n # x  fire lofting. 
=art 2: MAR = 225 grams. DR = 0.67, ARRF = 5.0E-2, x,Q = 
niijor fire isfting. PDC based on duration of 60 minutes. 
’art 3 :  MAR = 635 grams, DR = 1 .OO, RRRF 3= S.OE-2, ;c/a --- 
najor fire iofting, PDC based on duration of60 minutes [largest 
:ontributor). 
---* stt;3m, VolltlllC I, ,4ppGi-m 

3 - q :  
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Table 9 Representative Accident Scenario Summar). 
___.._..II 

Scenario Number 
in NSTR-001-02 

___-__-.I_ 

Fire 5: 
Un-containerized Item 
Fire 

Fire 6: Tanker Truck 
Fixe 

Fjxe 7: Truck ’Trailer 
Fire 

_____._...__- 
MA4R I Waste 

Container Type 

Single “open” waste 
item 

Single tanker ttmk 
with aqueous liquid 

waste 

Xncident-to-shipping 
trailer with waste 

ixwscrates 

Representative Bounding Scenario Summary 
----- 
Intent: This scenario postulates involvement of an initially 
unconfined MAR in a fire with limited lofting. “Un-containerized” 
waste i s  postulated to occur during the packaging of cargo 
containers, for example. This wa5te is normally confined in piastic 
bags since the safety analysis does not authorize the 
packaginglrepackaiaging of externally contaminated items, but no 
credit is taken for the plastic bags to serve to confine &e material in 
the fire. The MAR value is evaluated at 15 grams. The limited 
lofting can occur by assuming a small fire ( 1  MW) lofting effect. 

Srrmmary: MAR = 15 grams, DR = 1.0, ARRF =L 5.OE-2, x!Q = 
small fxe lofting. 

- Intent: 73is Scenario postulates involvement of an aqueous 
radioactive solution in a fze with limited lofiing. The release 
mechanism is associated with boiling rather than burning. A fire 
sufficient to boil the contents of a tanker truck is postulated. The 
boiling liquid pressurkes tho tanker csusing relief valves to actuate 
and vent the tanker leading to &e r e h e .  The venting is assumed to 
occur in a mannw that is nor directly impacted by the fire; that is, the 
vented material is only lokd  like a mail  fm (I  EVIW) even though 
the fire leading to the event may be a major fire. The MAR vdue is 
evaluated at 15 grams. 

Summary: MAR =: 15 grams, DR = 1 .O, ARKF = 2.OE-3, x@ = 

small fire lofting. 

w: This Scenario postufates involvement of radioactive material 
that is incident-to-sftipping. A fire sufficient to hipact the entire 
contents of a truck trailer loaded with waste cratesbws is 
postulated. Because the waste is “irrcide~~t-to-shippin&” it is 
characterized and is limited to 3 grams per bx-crate and the trailer 
load is set at 36 kxwwrates. -A medizrn fzre (5 MW) is not large 
enough to impact the entire traiIer contents but a large f r e  (10 MLV) 
is assumed to be large enough to irnpact the load. 

Summary: MAR = 1 OS grams, DK = &;I1 .Os ARRF -I 5.OE-4, X/Q 
= large tire lofting, 
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4.5 BOUNDING ACCIDENT SCENARIOS 

assessment of the 18 representative accident scenarios summarized in Section 4.4, 
Selection of the Representatiw Accident Scenarios, compared the radiological dose calculation 
parmeters for the various scenarios. A determination of the bounding accidelit scenarios is made 
based on their scores. Of these scenarios derived from NSTR-00 1-02, seven are carried fonvard for 
further analysis. These are the scenarios with the highest “scores” €or each scenario category, and 
more than one is chosen (as applicable) when there is more than one representative hullding 
scenario in different frequency bins. 

The bounding accident Scenarios from Table 10. Bounding Scenurio Determination are 
identified below. The scenarios are summarized and fkther evaluated if needed. Preventive or 
mitigative controls we applied when appropriate in accordance with the Authoriz~tion Basis 
development guidance from DUE, RFFO (Ref 23). 

I 1 .  Unlikely Fire - Major Waste Container Fire (&€WXI,SOO Gallons of Diesel) 

2. Anticipated Fire - Non-Aqueous Liquid Waste Fire 

3. Anticipated Spil - Crane Load Drop (bounds unlikely spill) 

4. Unlikely NPH - Seismic-Irmduced Struchral Failure 

5. Anticipated NPH - Lightning Breach 

6. Extremely Unlikely EE - Aircraft Crash 

7. Anticipated EE - Ground Vehicle Impact 

I l rd .5 .1  Major Waste Container Fire (&W#ri,SOO Gal. Diesel) 

Accident Scenario 

It is postulated that a diesel fuel delivery truck spills its &&&@8,500-gallon payload of diesel 
fuel and involves waste containers located at a WMC. It is assumed that a collision breaches the 
tanker and ignites the resulting fuel pool. At a depth of 1 cm, the pool fire area is 3217J4WM m2 
(U&?..L34,620 ft’). Portions of the pool would likely be deeper due to the large volume of fuel 
spilled and irregularities of outdoor surfaces with natural and man-made hzriers. This pool fire 
would be large enough to potentially involve the entire inventory of a WMC. 

I 

Accident Frequency 

‘fie frequency of this fire is imlik-ely without p ~ ~ e n t i v e  controls due to the low speds along 
Site roadways adjacent to %%ICs and the low number of deliveries at the Site (Ref. 4). ‘Ilie scenario 
becomes extremely tinlikely when crediting Rouie Control for large fuel delivery tanker trucks 

1 ( i e . ,  > 400 gallon fuel capacity) to &prohibit access to WMCs or roadways kms&&Ay 
adjacent to W’h4Gs. 
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hfaterial -At-Risk 

By postulating a fuel pool type of fire impacting drums, high initial MAR involvement can 
occur due to the potential for drum lid loss and some short duration unconfined material releases. 
‘The lighter material that is ejected is assumed to have an ARF of 1 E-2. The heavier material that 
is not ejected is assumed to have an ARF of SE-2. 

8 y  exposing the containers to a vel? long duration and intense fire, releases in excess of the 
standard SE-4 confined material ARF are expected. While this release may not be 
as large as &he botmnding unconfined niaterial ?dea,$~A€S (i. e. , SE-21, the reiease is consc=r\.ativeIy 
evaluated using this ’ RF in lieu of determining &e actual ARF.The 
h m a l n r n r r m a t e r i a l  ?. release fiani the remaining drums is assumed to occur over the period 
of an hour as the n o d l y  confined material pyroIyzes beyond the point that is normdilly analyzed, 
Therefore, the AW for these drum is assumed to be SE-2. 

* 

, .  

The poshdated fire involves a bulk fuel delivery vehicle in combination with a non-stacked 
arrangement of drunls involving an entire WMC inventory of 900 grmis. The initial unconfined 
material release lasts 10 minutes and the remaining unconfined material release lasts 60 minutes. 
This .fire must be highly intense to cause d m  lid loss and subsequent extensive pydyzation which 
yields major lofting. 

It is assumed that this fire hounds m y  situation where more than one %%IC is impacted by 
the fuel spill fire. As the spilled fiiel pool size gets Iarger such that multiple WMCs are involved, 
the pool depth decreases ma!dnng the duration of the fire go down, reducing the subsequent 
‘%?ctensive pyrolymtion.” Therefore, the conservative assumption asociated with cmdyzing the 5re 
as an ~mconfined release of an entire W C  ensures fhat multiple WMC-impacting &es are bounded 
by this scenario. 

Tliere are - three components to the major fire: 1) MAR &om ejected mate~%I associated with 
dnmi lid Ioss (25% of drums sirice spill footprint can cover entire WMC); 2) M.4R from non-ejected 
materia1 associated with dnun lid loss; and 3) MAR from drums with seal failtux rather than lid loss 
(75% of d m s ) .  A DCF based on 1CRP-68 Moderate Solubility Class i s  used. 

Part I: MAR = 225 grams, DR = 0.33, A W  = dl .OE-2, duration of 30 minutes. 
Part 2: MAR = 225 grams, DR = 0.67, A W  =5 5.0E-2, duration of 60 minutes. 
Part 3: MAR = 675 grams, DR = 1 .O, A W  = 5.OE-2, dirratbn of 60 minutes. 

I 
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Acc.ident Consequences 

Controls 

Route Control - Fuel delivery tanker trucks or other fossil &el powered vehicles having a 
total fuel capacity of greater than 400 galloits sliall not be driven on a W'MC or on a roadway 
adjacent to a WMC. This control reduces the scenario frequency fiom ernlib& to extnmdy unlikeijv. 
Route Ccttttrot is a Site SAR cuntrul (STC 4). 

A W&K Inventctty Control imposes a 900 E; maximum inventory per %%IC to set the 
m&mum MAR for the scenario. No other speeific controls or restrictions are credited for this 
scenario beyond what the Site SMPs provide. 

4.5.2 Fire - Non-Aqueous Liquid Waste 

Acci dent Scenario 

It is postulated that a fire involves non-aqueous liquid waste (e.g., solvents, oils. efc..) stured 
either in drums or tmker trucks at a WMC. By postulating a WMC composed entirely ofnon- 
aqueous liquid waste containers which will tend to propagate die fire from container to container in 
a rapid fashion, it is possible to involve the entire W C  inventory, which is 900 grams. For the 
unmitigated case, &e bounding scenario is a fire involving the entire inventory of a WMC comprised 
of all non-aqueous liquid waste. For the mitigated case, a W C  intwtury cuHfrd is applied to limit 
the amount of non-aqueous liquid waste available to be involved in the scenario. 

Accident Frequency 

The frequency of this fire is untkipted without preventive controls. 

Material-At-Risk 

For the unmitigated ease, the bunding scenario involves 900 grams Aged WG Pu. 
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Accident Consequences - Unmitigated 

to 
be 

Daniage to packaged waste resulting in a radiological material release 
a less severe seismic event. The damage and subsequent consequences of 
low and the Risk Class determination would be the sane. 

could also occur due 
such an event urould 

Controls 

A lnvenfury Control h p s e s  a 300 g maximum inventory per WMC to set the 
mashurn MAR for the scenario, No other specific controls or restrictions are credited for this 
scenario beyond what the Site SMPs provide. 

4.5.5 NPW: Lightning Breach 

Accident Scenario 

It is postulated that a large waste coritainer in a WMC that is separated from nearby facilities 
is directly struck by lightning. WMC containers t h t  axe located in close proximity to buifdings or 
ather high profile equipment are expected to be significantly less minerable to direct lighting strikes 
due tu the tendency for the lightning to strike high profile objects rather than low profile objects. 
The egect of the lightning strike is most likely to be nothing more thari a metal container surface 
burn with no hipact to the contents oftlie package or serve as another initiator ofa fire if the WMC 
contains wooden crates. The potential worst-cace effect of the strike is unpredictable. The outer 
sllfface of a metal container is most likely to direct the lightning away from any internal contents of 
the container. However, if the waste container h u  u7ithin it pieces of metal equipment, these items 
could serve to create a pathway for the lightning to travel though the container, particrtlarly given 
the significant energy involved in a lightning strike. ltt is postulated that the lightning strike could 
travel through the container and could rapidly heat my residual liquids inside of the container 
leading to B rapid pressurization ofthe container (Le.. steam explosion), causing a reteast: similar to 
an “‘internal explosion.” The cul~ent Site methodolugy associated with container internal hydrogen 
explosions is used to bound any e€€ects o f  this type caused by a lightning strike. 
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4.7 WORKER SAFETY EVALUATION 

Administx-ation of the derived or institutionalized controls affords an adequate level of 
protection to the Immediate Worker comensurate with the hazards. It was expected that any 
further detailed analyses of the identified harrnrds would not result i1.t any additional controls other 
than those already contained in the SMP infrastructure to protect the Immediate Worker. Table B-2 

I of the Site PHA, NSTR-00'7-01 (Ref. 98) was reviewed to assure that all potentially available 
preventive and mitigative controls were considered during the development of this Authorization 
Basis document. fn the event the detailed analysis presented in NSTR-007-01 indicates that the 
hwards and consequences are significant, those SMP controls needed to protect the Insmediate 
Worker will be identified for TSR coverage as Safety SSCs or Administrative Controls. Therefore, 
it i s  assumed that if no additional controls are identified. the SMP i~&astructm is adequate for 
protecting the Immediate Worker, and no additional risk determinations will be presented unless the 
scenario invoives serious injury or prompt death. 

4.8 FINAL HAZARD CATEGORfZzlTltON 

The radiological inventory, which constitutes the material at risk (MAR) fur any individual 
WMC, will not exceed 900 grams WG PLI as controlled admkistrativefy. Rased on the niaximum 
possible radioactive material inventory and results of the accident analysis in Section 4.5, the %MCs 
within the scope of this safety analysis are categorized as I-Tward Category 3 Nuclear Facilities per 
DUE-STD- 1 O27-% (Ref. 2). 

4.9 DERIVATION OF TECHNICAL SAFETY REQUIREMENTS 

Based on the hazards and low risk associated with WMCs, no sakty structures, systems, and 
components (SSCs) are relied i~pon tu protect the collocated worker andlor the public. Therefore, 
no Limiting Conditions for Opemtion (LCOs) have ken  written for the Outdoor Waste Maxigenieat 
activities. ?'he Technical SaCety Requirements derived for the Outdoor Waste Management activities 
consist only of Administrative Controls fACs). 
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LI[h4lTBG CONDITION 
FOR OPEFL4TION 

PACKAGED W A S E  
(LCO) 

REQUIRED ACTIONS 

SURVEILLANCE 

SURVEILLANCE 
WQUXREMENTS (SRs) 

SUSPEND 
OPERATIONS 

1'ECmICAI, SAFETY 
REQUI WMENTS 
(TSRS) 

DEFINITION 

For SRs, the point in time when WASTE RlANAGEMENI' CELL 
management is notified of. or reviews, infomiation showing that a SR 
was not met. 

For AC compliance, the point in time when WASTE MANAGEMEN?' 
CELL management makes the defemination that ai AC is not being met 
or that an unplanned CONDITION has been entered and REQUIRED 
ACTIONS must be implemented. 

Note: "he definitions listed above apply to TSR compliance and 
should not be confused with AB inadequacy discovery issues. 

The Iowest functional capability or performance levet of SAFEfY SSCs 
and their support systems required for safe operations of the facility. 

PACKAGED WAS'I'E refers to either an tu?-containerized waste item 
[e.g., Surface Contaminated Object (SCO) or Low Specific Activity 
(T.,SA)] or a containerized n7aste item (e.g., in a drum, box, etc.). 

The mandatory response when an AC CONDITTON is entered. 

Process or activity documenting that ACs aid AOLs are met. 

Testing, calibration, or inspection requirements to ensure that the AC 
required sdety function is maintained andor that crpewtions are within 
the specified criteria of tlie ACs. 

A formal suspension of those activities capable of initiating an analymd 
operational accident ( e g 3  movement or handling of PACKAGED 
WAS'IE, hot work. f lmiable gas we) exeept for those directly involved 
in: 

1. Placing and maintah.ling the WASTE WWAGEMENf CELL in 
a safe configuration; 

2. Restoring the safety function associated with the suspension; or 

3. Remediating AC MONCUMPLIANCES: 

This m e w  that activities such as tours, inspections, and nx&&mnce not 
requiring PACKAGED WASTE or material handling equipment 
movement, hot work, or flammable gas use may be authorized. 

Those requirements that define the conditions, s&% boundaries, and the 
management or administratbe c~n#.rok necessarq. to ensure the safe 
conduct of WASTE M A N A C T  CELL activities and to reduce the 
potential risk to the public and site workers from uncontrolled releases 
of mdioactive materials. A TSR consists of AGs, use and application 
instructions, and the BASES thereof. 
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TERM XIEI”II ON 

1 VIOL4TION AR G T S R  VIOLATION occurs when the WASTE 
MANAGEhG3“ CELL Management: 
a. fails to take REQUi RED ACTIONS within the specified 

COh4PI2E1[’TON TIME after failing to meet an AC or AC SR; 
b. fails to perform an AC SR within the specified fiequency 

including the “grace period” (violates SR 5.5.2); 
c. fails to SUSPEND OPERATIONS when REQUIRE33 ACTIONS 

cannot be met or are not provided (violates AC 5.53); or 
d. determines that cantinued recurrence ofan RC 

NONCOMPLIANCE represents a safety-significant trend (violates 
AC 5.5.4). 

A VIOLATION is coirsidered historical if the CONDITION was 
corrected prior to DISCOVERY. 

Areas used for outdoor rnartagernent of nuclear material as operated in 
accordance with the criteria in AOL 1, I through AOL 1.3. 

WASTE 
MANAGEMENT CELL 

Revision 0 
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CONTROLS/RESTRICTIONS: 

AUL 1 

AOL 1.1 

AUL L2 

AQL 1.3 

NUCLEAR ItTATERL4-L LOADING 

The total quantity of nuclear material present at a WASTE MANAGEMENT CELL 
SHALL NUT exceed 900 gmis  WG Pu; 

The total quantity of nuclear material present in non-aqueous liquid waste at a WASTE 
MANAGEMENT CELL SHALL NOT exceed 1 50 grcvns WG Pu- - 3 

The quantity of nuclear material in a PACKA4GED WASTE item received, staged, or 
stored at a WASTE MANAGEMENT CELL SHALL NOT exceed the following gram 
limits (WG Pu): 

0 2 55-gallon I_I..U71IJDmms: 0.5 grams 

* < 55-gallon - and > 10-gdlon I.TTXln.Thd~~xinis: 0.4 g r m s  

8 _< 10-gallon TrW/T_T..nAfXIThrlvns: 0.2 grams 

T T C o n C O n t a i n e r  (Box or Crate) 5 5,520 Ibs (net weight capacity): 3 grams 

8 &A&X&MWToOnfainer (Box, Crate, or Cargo Container} > 5,520 lbs (net weight 
capacity): 6 -grams 

Un-containerized SCO ox LSA Item: 6 grams * 

8 Tanker Truck Containing fLiquidJASLLUS ': 6 grains 



ACTIONS: 

A. WASTE 
MANAGEMENT 
CELL not compliant 
with AOL 1.1 or AUL 
1.2. 

1 B. PACKAGED WASTE 
item not compliant 
-6th AOL 1.3. 

Revision 0 
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A. I 
p ,. 
-Suspend 
acceptance of PACKAGED WASTE 
receipts at the WASTE 
MANAGEMENT CELL. 

MANAGEMENT CELL into 
compliance with the AQLs. 

€B.l 

1 \ * h i i v n d  Y -  011 
PACKAGED WASTE movements 
within I O  feet of the non-compliant 
PACKAGED WASTE item. 

ANI) 
B.2.1 Bring the non-conipliant PACKAGED 

WASTEiteni into compliance. 
OR 

PACKAGED iVASTE item from the 
WASTE MMAGEMENT CELL 

- 

- 
B.2.2 Remove the non-complimt 

a? 
6.3 

3-a I 

~ ~ 

COMPLETION 
TIME 

_I___ 

96-1 hours. 

3 weeks. 

I liour. 

i&-kQw& 3 weeks. 

3 weeks. 



SURVEILIA N CE WQUI RIEMENTS : 

SK 5.6.1 Veri@ that the WASTE MANAGEMENT C131-1, 
does not exceed the criteria in AOL I. 1 .  

SR 5.6.2 Verify that the WASTE M4NAGEMENT CELL 
does not exceed the criteria in ,401, ? -2. 

SR 5.6.3 Verify that the PACKAGED WASTE item (with a 
I__ fmal radiofogical characterization) that is to be 
transfemd to the WASTE MANAGEMENT CELL 
dues not exceed the criteria of AQL 1.3. 

I 

SR 5.64 Verify that a PACKAGED WASTE item (with 
preliminary radiological characterization) that is to 
be tmmferred to the WASTE MANtSGEMENT 
CELL does not exceed the criteria of AOL I .3. 

1 

SR 5.6.5 Verify that a PACKAGED WASTE item being 
generated wifhinthe WASTE MANAGEMENT 
CELL does not exceed the criteria of AOL 1.3. 

FREQUENCY 

Monthly. 

Monthly. 

Prior to transfer of the 
PACKAGED WASTE item. 

Prior to transfer of the 
PACKAGED WAS‘X’E itern 
(based on the preliminary 
charncterimtion) 
AND 
WWin one week of final 
radiological eharacterkation 
of the PACKAGED WASTE 
item if tlie fmal 
characterization exceeds the 
preliminary characterization. 

Within one week of final 
radiological characterization 
of the PACKAGED WASTE 
item 
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5B TECHNICAL SAFETY REQUIREMENTS BASES 

5B.6 INVENTORY CONTROL AND MATERIAL MANAGEMENT BASES 

5B.6.1 Requirement for Inventory Control and Material Management 

Inventory Control and Material Management provides control for the location, storage 
configuration, and handling of nuclear material within a WASTE MANAGEMENT CELL based 
on the quantity, type, &d form. This element protects the assumptions ofthe accident analysis that 
limit the miount of MAR available for potential release in the event of a11 accident. 

93.6.2 Specific Controls or Restrictions 

Specific controls and restrictions are placed on radiological material hveittory (I'ACKAGED 
WASTE items and WASTE MANAGEMENT CELLS) to prevent the iritroduction of materials into 
any of the WASTE MANAGEMENT CELLS that would invalidate the safety analysis basis. 

AOL 1.1 restricts the total amount of UTG Pu to 900 grams total per WASTE 
hL4NAGERrfI;NT CELL. This control preserves the hazard classificattion of Nuclear Facility Hazard 
Category 3 for WASTE MANAGEMENT CELLS. This control also sets the initial MNt for the 
scenarios that invoIt7e an entire WASTE M4NAGEMENT CELL (i. e., major fires, seisnlic, aircraft 
crash). 

AUL, 1.2 restricts the tat& amount of WG Pu in non-aqueous Liquid wastes to 150 gmis per 
?VASTE MANAGEMENT CELL. For the purpose of this safety analysis, rim-aqueous liquids arc 
considered to be liquids that burn rather than boil when exposed to fires. This control sets the 
maximum amount of MAR that can be involved in a non-aqueous liquid waste fire kcawe  a fire 
involving non-aqueous liquid waste is expected to propagate fiom container to container due to ;he 
high heat release associated with this waste form. 

The total radioIogical inventory of a WASTE h4ANAGEllufENT CELL can bc tracked by 
maintaining records of the cumulative contents of PACKAGED WASTE at a WASTE 
MANAGEMENT CELL. The radiological inventory can be bawd oii End radiological 
characterization, consenrative default values €or PACKAGED WASTE items, or a cantbination of * 
both. The final radiologicai chmcterization for a PACKAGED WAS'X'E itmi is a g m i  loading 
value that is not anticipated to be changed prior to oilkite shipment. A conservative default value 
may be based on statistical data, process knowledge, maximum loading value based on the net 
weight capacity of PACKAGED WASTE items, or other assessment method indicating that the 
waste is LLW:ZLMW, SCU, or !.,SA. DefaLdt values will be evaluated via the SF,S/vSQD process 
to ensure tiat their use for inventory tracking will not compromise the hazard categorization of a 
WASTE MANAGEMENT CELL. 
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TThe standard assumed MAR loadings for LLWLLMW containers (see Appendix I) are 
carried fonliard as requirements in AOI, 1.3. Individual PACKAGED WASTE MAR values are 
generally assumed to vary from 0.5 grams for LLWLLMW drums up to 6 grams fox SCO items and 
bulk LLW/X,L,M\x7 in large containers. 

When available, grant. values from WEMS may be used to comply with AUL I .3. However. 
PACKAGED WASTE items in a WASTE MANAGEMENT CELL may have only a preliminary 
designation of LLW, LLMW, SCU, or XSA without an associated WG Pu gram value. In the 
packaging of LLWLLMW or SCO materials into waste containers, it is often the case that the 
analyzed Pu content ofthe container is not finalized until after the container is placed in a WASTE 
MAWAf3EMENT CELL. Based on the characterimtion of the waste prior to packaging, a 
conservative determination is made about the type of waste involved fie., LLWLLLMW, SCO, LSA, 
or TKCJ). If the waste is determined to be non-compltiant with the per-contuiner inventory limits in 
the ‘TSRs (Le., it is TRU waste), the container will nut be placed in a WASTE MANAGEMENT 
CELL. If the waste is ILW/LLRAW, SCO or LSA based on an initid characterization, the container 
may be pIaced in the WASTE MANAGEMENT CELL prior to finalization of i t s  Pu content. The 
container may be placed in a WASTE M,4NAGEMENT CELL awaiting laboratory analysis of its 
coiitents, a final weighing of the container, or an assay ofthe container if needed. fftlie results of 
the frnal chw~teriiation shows that a PACKAGED WASTE item exceeds the container limits 
associated with LLWIX,LMW, SCO, or LSA materials, the REQUIRED ACTIONS would apply. 

A preliminary characterization may be based on process knowledge, serin data, radiological 
sweys, statistical data, default values, boundkg values, or other assessment methods indicating that 
the waste is T,f,W/LL-MW, SCO, or LSA. 
i A  situation could arise where the preliminary MAR 
estimates W m y  underestimate the acfud amount ofm&oactive material present in a PACKAGED 
WASEitem. Thissafety anafysisevaluatesover~o~de~~ LLW/LI.,MW, SCO waste,and LSA waste 
i tem at a higher amount than the stwdnrd Site limits imposed on LLW/Lf,h$W, SCU waste, and 
LSA waste items. Fox larger PACKAGED WASTE items, the MAR is evaluated up to an amount 
that is generally asociated with a Criticality Safety Program limit of concern (i e,, 15 grams). ?hat 
is, PACKAGED WASTE items containing less than I S  grmls of WG Pu are exempt from any 
Criticality Safety Program requirements. The intent of evaluating the PACKAGED WASTE items 
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at a higher MAR value is to assess overloaded container configurations but not to permit the 
configuration as part of normal routine operations. ‘Re standard Site Iimits imposed on 
LLW/LLhW, SCO waste, and LSA waste items remain in effect arid waste items that exceed chose 
limits are considered to tX: out-of-compliance with AQL, 1.3. However, Umeviewed Safety Question 
Deterniinations (USQDs) do not hare to be performed for situations where the PACKAGED 
WASTE item MAR values are below the analyzed values. For scenarios that involve waste 
containers that are “iiicident-to-shipping,” individual waste container MAR values are set tu the 
controlled amount (e.g., 0.5 gmis  per Drum, 3 gms per Box, erc,); otherwise the MAR values are 
analyzed at the higher values specified in Table 6 ,  B’aste Container Type AdAR Conparison. The 
exception far AQI, I .3 allotvs higher M4R salues [or metal containers that are used as secondary 
confinement (i.e.. drums in a cargo container). High americium wastes do not fall in the mttegory 1 of L t W  and are not evaluated in this sa€ety analysis 

T S Y  I .  

The safety analysis specifies limits on PACKAGED WAS’1X item fissionable material 
content for uranium and plutonium wastes as defined by the Site Criticality Safety Program. 
Compliance verification occurs prior to PACKAGED WASTE transfer into a WA4STE 
MANAGEMENT CELL using whateser radiological inventory assessment vc.as developed for the 
PA4CKAGED WASTE. This assessment could represent a final clixxterization of the PACKAGED 
WASTE item radiological material inventory, or it could represent a preliminary characterization. 
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The RfzQCJIRED ACTIONS and COMPLETION TIMES assure that WASTE 
MANAGEMENT CELLS maintain compliance with the specific controls and restrictions. The 
COMPLE?'ION TIMES generally allow sufficient time 
&as#kto re-establish compliance with the AOLs. & 

7 .  > . .  

If a WASTE MANAGEMENT CELL exceeds the total inventory limits specified in AOLs 
1.1 and 1.2, acceptance uf PACKAGED WASTE item receipts in the WASTE MANAGEMENT 
CELL must be suspended witlrin 1 hour. Based upon the simplicity of the PACKAGED WASTE 
movement activities in WASTE h4ANAGEMENT CELLS, one hour is judged to be adequate to 
notify all workers in the WASTE MANAGEMENT CELL to suspend receipt activities. 

If  a WAS'X'E MANAGEMENT CELL exceeds the total insentory limits specified in 
AOLs I. 1 and 1.2, the WASTE W A G E M E N T  CELL shatl be brought into compliance with the 
limits in AOLs 1. I and 1.2. Compliance may be established by removing PACKAGED WASTE 
item(s), re-assay to obtain a more accurate count, expert review of an existing assay, or correction 
of the non-compliance. Bringing the WASTE MANAGEkIEm CELL tvitlin 3 weeks is required. 
Three weeks is considered adequate time for WASTE MANAGEMENT CELL mana, oemen t to 
identi@, communicate with, and coordinate a transfer to an appropriate on-site facility. 

If a PACKAGED WASTE item in a WASTE MANAGEMENT CELL contains more than 
the specified nuclear materia1 limits in AOL 1.3, all PACKAGED WAS'I'E item niovement w&in 
10 feet of the non-compliant PACKAGED WASTE item must be suspended within 1 how. Based 
upon the simplicity of the PACKAGED WASTE movement activities in WASTE h/€ANAGEMENT 
CELLS, one hour is judged to be adequate to noti@ all workers in the vicinity to suspend niavement 
activities and to safely secure the handling equipment. It is judged that the IO-foot separation 
provides ai adequate buffer to protect the lion-compliant PACKAGED R'ASTE item from impacts 
with material handling equipment. 

If a PACKAGED WASTE itenz in a WASTE MANAGERSENT CELL cr~ntains more than 
the specified nuclear material limit in AOL 1.3, it is to be removed frum the LVMC or brought into 
compliance. Compliance may be established by re-assay to obtain a more accurate count, expert 
review of an existing assay, or correction of the non-compliance. Bringing the WASTE 
MANAGEME" CELL within 3 weeks is required. Three weeks is considered adequate time for 

Revision 0 
Febrwry 2002 

1-87 Sitc SAR, Volumnc I, Appendix I 
Outdoor Ws$& Mnnngcinent Safety Analysis 



WASTE MANAGEMENT CELL nianagement to identify, communicate with, and coordinate a 
transfer to an appropriate on-site facility. 

An increase in a specific PACKAGED WASTE item iWAR does not have any inipact on 
contiguous PACKAGED WASTE items, other thm for issues dealing with criticality. Tlierefore? 
for all accidents not involving a criticality, high MAR PACKAGED WASTE items do not require 
segregation. The Criticality Safety Propram is credited for handling any criticality issues related to 
high MAR PACKAGED WASTE items and their movement. 

The likelihood of an occurrence of an accident involving identified high MAR PACKAGED 
WAS‘I‘E item(s) is sinall during the maximum three-week interval for removal or achieving 
compliance. 

SRs 5.6.1 through SR 5.6.2-5 are intended to assure that the WASTE MANAGEME2?T 
CELLS are operated within the bounds of the safety analysis. Verification prior to transfer that the 
PACKAGED WASTE items are LLW, LLMW, SCO or LSA provides a reasonable asswance that 
the hazards associated with WASTE MANAGEMENT CELLS remain low. 

SR S.G.t-3 through SR 5.6.3-5 cover three situatio- : (1) receipt of a 
PACKAGED WASTE item uith find characterization, {2) receipt of a PACKAGED WASTE item 
with preliminary characterization, and (3) generation of a PACKAGED WASTE item in a WASTE 
RWNAGEMEXT CELL, respt;ctivel[y. -For I__ SR 5.6.3 the surveillanctx i sas  only 
prfomed prior to transfer. For SR 5.6.4, &a “prior to transfer” siirveillance 
always must be performed, but+ the “after fmal characterimtion” stmeilkmce only needs to be 
performed if the final characterization gram value is greater than the prelitltinary characterization 
gramvalue. For SR 5.6.5, only the “afier final chacterization” s w v e i l i a n c w  
is required because waste generated &om an existing PACKAGED WASTE item on a WMC will 

- 

- 
. .  

not exceed the AOL I .3 thresholds (TRtl waste cannot be generated fkom LL‘cV).- 4 -  

T I n  the event &at the radiobgical inventory assessment of 
a PACKAGED WASTE item was prelh~nary or the PACKAGED WASTE item w i s  generated in 
the WASTE MANAGEMENT CELL, a final radiological inventory characterization would be 
pending. A gram loitding value that is not anticipated to be changed prior to offsite shipment is 
considered to be a final radiological characterization. Once the final radiological characterization 
is received by the manager of a WASTE MNAGEMENT CELL, a final radioiogical inventory 

1-88 



compliance verification of the PACKAGED WASTE itern must be conducted within one week only 
if: (I  1 the fmal cliaracterization gram content exceeds the preliminary characterization grmi content 
of the PACKAGED WASTE item, or (2) the preliminary characterization was qualitatively 
determined to be LLW, LLMW, SCO, or LSA materials based on process knowledge. Typically, 
any noncompliance tvodd be readily discernable and would be dealt with in a timely fashion. Note 
that the one-week requirement for determination of compliance places no restrictions on how long 
a waste container can be in a WASTE MANAGEMENT CELL without a final radiological 
characterization. 

By requiring a final radiological inventory compliance verification only in those cases where 
the final characterization exceeds its preliminary characterization, it is possible to operate a WASTE 
MANAGEMENT CELL using defaukbundiiig values for compliance with AOLs I. 1 and 1.2. This 
means that the inventory tracking to support SR 5.6.1 and 5.62 would nut need to he updated except 
in those infrequent cases where a PACKAGED WASTE item exceeds the preliminary or 
defaulthounding value. This poteritially reduces the effort needed to maintain documentation of a 
compliant configuration. If the final radiological characterization gmi values obtained for specific 
PACKAGED WASTE items are less than the default or bounding values, the one-week time limit 
would not apply and the values may be applied to those PACKAGED WASTE items. '&is would 
only need to be done for instances when a less conservative estimate of totd WMC inventory is 
desired. 

WASTE MANAGEMENT CELL inventory verification on a monthly basis, and 
PACKAGED WASTE item inventory cuipliance verification withh a week of final radiological 
characterization are appropriate to maintain an acxeptabte level. of risk due to the limited hazards 
associated with the waste types evaluated in this safety andysis. 

SB.7 SAFETY MANAGEMENT PROGRAMS BASES 

5B.7.1 Requirements for Safe@ Management Programs 

This AC makes a conrmitmmt to Sdety Mmagement Programs @&IPS). Tke commitment 
to each program encompasses a large number of details that are more appropriately covered in 
program documents. These SMPs provide specific &e@ functions assumed in the safety analysis 
that are either spifically credited or recognized to be important fur providing defense-in-depth, Tbe 
cumulative effect of these details are recognized as being important to WASTE MANAGEMENT 
CELL safety, which is the rationale for a top-fevel commitment becoming part oftiie safiety basis. 
In addition to worker safety, the cumulative dYmt of the programmatic details is important to Site 
safety and is an integral part of the Site safety envelope. 

The SMP AOL5.7.1 a is established to enme that there is a cumitment to SMPs at the Site. 
The commitment to each program encumpses a large ntmiber of details that arc more appropriately 
covered in program documents. The curnulathe affect of these details is recognized as being 
iniportant to Site safety, which is the rationale for a top-le~el programmatic c5mmitment becoming 
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PRO-1 043-NSP-500 
TECHNICAL SAFETY REQUIREMENT (TSR) PAGE CHANGE 

TSR PAGE CHANGE NUM8ER: PGC-RFP-OI.2Z6*MAN, REVWON 0 

7.7.4.5 3ases for Site Transportation Control for Fuels 

Suecific Controls or Restrictions Rases for STC 4 

No specific controls are identified €or the transfer of fuels. 

ProrJrmmatic Controls Bases for STC 4 (The numbers in parentheses correspond to the controls in 
Section 7.5.4.5, Tdble 7-7.) 

(1) Maintaining combustibles and ignition somces 20 feet from fuei storage tanks reduces 
potential for fire in the area of the storage tank that may affect facilities in the area. 

(2) Designated routes limit potential interactions with the fissile material transfer vehicle. 
Minimizing the presence of propane, by maintaining a safe distance between a transfer 
vehicle and a propane delivery vehicle, eliminates the potential for explosion external to the 
transfer vehicle. The designated route for fuel delivery is per the niost current procedure. 

Designated routes also limit the potential interactions with fuel delivery vehicles (A00 gallon 
capacity) and Waste Management GiIs (WMCs). Prohibiting the large fuel delivery vehicles 
(A00 gaffon capacity] on WMCs and roads adjacent ta WMCs reduces the major fire 
accident frequency from unlikely to extremely unlikely. This is accomplished by using 
alternate routes (not adjacent to WMCs.) The designated routes for fuel delivery is per the 
m s t  current procedure. 

(3) Security and emergency response events axe imbedded in the base fkquer~cy number for 
accidents per m2e and probability of a fuel spill and fire that resufts in a release of 
radiological material C&-RFP-98.1f4S-KKKY Revision 3 (RFETS, 2000~). It is assumed 
the delivery vehicles follow the posted speed limits. 

(4) Adequate staffing of the Fire Department is credited to reduce the frequency for fuel delivery 
vehicle accidents that could impact a vulnerable area of a nuclear facility to the incredible 
range. For the 2,QOO-galio.an diesel tanker and the propane tanker Fire Department staffing 
provides defense-in-depfh to reduce the frequency to well below the 1.OE-OfYyear to 1.OE- 
7/year. Deliveries from off-site vendors to &e garage will not af€ect a nuclear facility if the 
route does not inctude Cactus Avenue south of Buildings 440 and 664, and Seventh Street 
east of 3uilding 664. 

7,?.4.5 Bases for Site Transpc#.tation Controh for Material Transfer Vehicle 1toadingK.nloading 
Operations and Transfers Between Facilities Using Powered Industria1 Trucks 

For the purpose of compliance with STC 5,  the boundary between the material transfer vehide 
loading and unloading activity and the facility is the point when the package enters or leaves the control 
of the nuckiu €acility. Pn the case of material transfer vehicle unloading operations under STC 5, it is the 
point where the. PI" or crane sets a package down and is no longer in contact with the package, For 
material transfer vehicle loading operations under STC 5, it is the point at which the PI" or crime comes 
into contact with the package for the purpose of moving the package to the materid transfer vehicle. The 
STC 5 controls do not supersede existing dock requirements ox controls in faciIity-spec5c Authorization 
Bases. In cases where STC 5 and a faciGty Authorization Bases are in con€&, the .facility Authori~~tti~n 
Bases shall take precedence. 
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Rocky Flats Field URcc 
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DUE DATE 3u)i 1 3  mg 
ACTION 

' Appraval of Building 460 Final Documented Safety Analysis 

Marvin f).-Brailsfo& Vice President 
Project Manager for Material Stewardship and Off-site Shipment 
Kaiser-Hili C o m p y ,  LL.C. 

'xplis is also an opportunity to recognize the individuals G5IIttibtIthkg tu &he develapment of the 
Buiiding 460 FDSA. They have produced a document that thoroughly analyzes the planned 
options fur the facility, with aa accident analysis that reflects facility operations. A 
significant effort was also made to ensure that previous DOE tschnicai direction was 
incorporated into the fllSA and that DOE review comments wefe ad- in a timely 
manner. The task of implementation still remains and is to be accomplised within 90 days of 
DUB approvat of tke kvei of Readiness Dctenainatian to be pexfomed, Should you have any 
questions, please contact me at extension 2025 or my paint of contact on this matterj Mr. David 
Faulkna. at extension 201 1. 

B d m  A. Mazurowsh 
Manager 




